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FOR EVERY TYPE OF | 
Paint 


Advance Driers meet your needs for 
quality and uniformity. 


VarnisH 


Why not investigate the important 
properties of the new Advance Ad- 
vasols (linoresinates) which now offer 
a wide variety of new applications. 
Through its constant technical leader- E NAMEL 
ship, Advance is consistently raising | 

its high standard of service to the 

paint industry. 


Oldest continuous reliable source. 


We shall be glad to send you more 
information at your request. 


ADVANCE SOLVENTS & CHEMICAL CORP. 


245 Fifth Avenue - New York 16,N. Y. 
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How would you like to have your pick of the world’s 
supply of raw materials? You can without even 
leaving your desk when you deal with RCI. For RCI's 
unique world-wide organization can watch world 
markets closely, buy the best materials at the best 
prices and pass the benefifs on to you in the form 


SYNTHETIC RESINS e CHEMICAL COLORS * 





REICHHOLD CHEMICALS, INC. IR 


General Offices and Main Plant, Detroit 20, Michigan 


PHTHALIC ANHYDRIDE * MALEIC ANHYDRIDE 





of top quality synthetic resins and chemical colors. 
In addition, RCI’s world-wide scope and self-inte- 
grated operations give you maximum protection 
against shortages. Follow the lead of leading formu- 
lators—from the standpoint of price, quality and 
availability—buy RCI for the best in resins and colors! 





Other Plants: Brooklyn, New York e Elizabeth, New Jersey e@ South San Francisco and Azusa, California e Tuscaloosa, Alabama e Seattle, Washington 
Chicago, Illinois e Liverpool,England e Paris,France e Sydney, Australia 
Hamburg, Germany e Toronto, Canada e East London, South Africa e Osaka,Japan e Vienna, Austria 


PHENOLIC PLASTICS . PHENOL . GLYCERINE 


e Sassenheim, Holland e Naples, Italy e¢ Buenos Aires, Argentina 


s SODIUM SULFATE . SODIUM SULFITE 
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Strength-age graph shows how mixed pigment 
paint containing “lead” increases in tensile 
strength as it ages. 


“lead” adds elastic strength 


to a paint film 
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STRIPPED FILM 
Mixed Pigment—With Lead 
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Elongation-age graph shows how the flexibility 


of a paint film is improved by the incorporation 
“lead”. 


of 


—that’s one important reason for using enough 
lead pigment in your house paints 


You obtain increased elastic strength in a paint film by 
the use of white lead pigments. This is so because lead 


pigments reinforce the film mechanically. 


The lead soaps formed by chemical reaction with the 
vehicle are made up of extremely flexible, spiney crystals 
which look like cockleburs. They intermesh and inter- 
twine and form a felted mat which mechanically 
strengthens the film. Both the toughness and the dis- “lead” in your paints... 


tensibility of the film are increased as it ages. 





Photomicrograph 
showing the meshing 
of the spiney lead 
soap crystals. 





This increased elastic strength is just another reason 
why it pays to include “lead” in your formulations. And 


use enough of it to take full advantage of the many 


desirable qualities that white lead pigments impart — 
qualities which mean better paints, greater consumer 
satisfaction and larger sales. 

For detailed information on the most effective use of 
write to Lead Industries Asso, 


ciation, 420 Lexington Avenue, New York 17, N.Y. 


“LEAD” LENGTHENS THE LIFE OF PAINT BECAUSE: 
it Stabilizes — neutralizes acidic compounds resulting from the decomposition 


the vehicle— prevents the film from becoming soft or liquefying. 
It Plasticizes — forms lead soaps which increase film flexibility. 


it Strengthens — flexible, spiney crystals in lead soaps peep 2 reinforce 


. film and increase elastic strength. 


“lt Resists Water — paint films with a imum lead pigment 
fenton us much water a they otherwise woul 
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Wauerever chemists work, the ADM 

Oils Chart has long been a traditiona 
working tool. Now there’s a new edi 
tion . . . bigger, better, more usefu 
than ever before! In 24 fact-packec 
pages, it lists, describes and compare: 
more than 170 different materials . . 


gives specifications, uses, and labora. 
tory notes. Many valuable tables save 
time for the chemist and formulator 
May we send you your free copy’ 
Just mail the coupon below. 


Take the 


ADM SCIENTIFIC SHORTCUT 
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Includes many added features! 





Linseed Oils 
Soybean Oils 
Fish Oils 


Specialty 
Products 

Fatty Acids 
Hydrogenated 
Glycerides and 
Alcohols 


A Complete 
Technical Catalog 
of America’s 
broadest line of 
vegetable and 
marine oils. 
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ARCHER-DANIELS-MIDLAND COMPANY 
600 Roanoke Building » Minneapolis 2, Minn. 22 


@ Please send a free copy of the new 
ADM Ors CHarT. ip COMPANY 
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NEXT ISSUE 


One of the feature articles 
scheduled for the May issue 
will deal with the use of 
cathodic protection with 
conventional paint systems. 
It is the intent of the author 
to establish some of the fac- 
tors to be considered in the 
electric degradation of the 
paint films which are now in 
common use and to en- 
courage further development 
of underwater coatings to be 
used in combination with 
controlled cathodic protec- 
tion. 
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» 6) AS 
OW you can have a Soya Fatty Acid that not 
only has an excellent initial color, but also 
maintains that color throughout all stages of 
ALKYD manufacture. 
fe For less demanding applications, A. Gross & 
t Co. also has two other grades of Soya Fatty 
s~-_ Acid of proportionately lower prices. 
Prompt shipment of fresh material is essential 
and A. Gross & Co. has geared its manufacturing 
4 and shipping facilities to offer such a service. 
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manufacturers since 1837. write for 
samples and our new booklet 


“FATTY ACIDS IN MODERN INDUSTRY’ 
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To illustrate this change, Figure 
1 shows the spectrum of a linseed oil 
film baked on a glass slide; the spec- 
trum of the skin from gelatinized lin- 
seed oil and the spectrum of a baked 
film of gelatinized oil are also given. 
The lowest spectrum, A, is spectrum 
of the glass slide alone. 

The characteristic formation of 
the gel peak which progresses: with 
the formation of the insoluble state 
in the oil is also found in gelled 
alkyds, as shown in figure 2. This 
particular spectrum refers to a long- 
oil alkyd. 

It can now be shown that natural 
waxes, in spite of their more com- 
plex composition, are capable of 
forming similar gels and solids. The 
process of doing so will be discussed 
later but the spectra show in. the 
present connection that at least a 
considerable content of these com- 
plex, natural substances are capable 
of reacting similarly to that of oils 
and that after a certain period, the 
remaining crystalline impurities can 
be removed by solvent purification. 

Figure 3 shows as an example the 
diffraction x-ray spectrogram of 
spermacetti wax. The characteristic 
lines are outside the range of the gel 
peak formations. Spectrum I is that 
of the pure, commercial wax. Spec- 
trum II is its gel after solvent puri- 
fication. It will be seen that the crys- 
tal lines which appear in the spec- 
trum of the wax in its initial form 
have been removed in the course of 
gelling and solvent extraction. 

It is not always easy to fully purify 
the gels. Figure 4 is an example of 


Figure 1. Spectra plots of 
Various forms of linseed oil. 


Figure 2. Diffraction X-ray 
spectrum of a gelled alkyd. 
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the behavior of beeswax gel where Paint Chemistry, an insoluble, in- 
some crystalline impurity remains in fusible styrene was shown which had 
the gel and where the crystal lines been developed from mono-styrene 
coincide with the spectrum of the in contact with insolubilized linseed 
gelled wax. Here the crystal matter oil as a seed. The grown styrene is 
is not a part of the gel nucleus itself, shown in Figure 5, Spectrum A, and 
and the spectrum changes in appear- shows a characteristic peak forma- 
ance with a progressing purification tion. Spectrum B in this chart is the 
of the specimen. spectrum of the so-called “pop- 

In the report given at the First corn” formation which occurs acci- 
N.Y.U. Symposium on Varnish and dentally under certain conditions in 


Figure 3. Diffraction X-ray spectra of two forms of spermacetti wax. 


Figure 4. Diffraction X-ray spectra of two forms of beeswax. 
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Figure 5. Diffraction X-ray spectra of styrene. 


the course of synthetic rubber pro- 
duction. The basic difference be- 
tween the two insoluble materials is 
in the fact that Spectrum A was de- 
rived from growth in liquid styrene 
while Spectrum B is an instantan- 
eous formation caused by condensa- 
tion of vapors of the monomer phase. 
While it is somewhat less developed 
than the slowly grown material, 
the characteristic pattern is easily 
noted. 

Figure 6 shows the spectrum of a 
12 hour, air-dried film of a methyl 
cellulose (a water-soluble deriva- 
tive). Here in addition to the typical 
peak of the swelling material is an- 
other characteristic formation  be- 
tween 5°-10°. 

The examples given here indi- 
cate the fact that the solid, swelling, 
three-dimensional units are not 
limited to oil gels but may be an es- 
sential part of many other film-form- 
ing materials also. 


Progress Rates 

HIS part is concerned with the 

different rates of progressing 
from a coherent gel state to the non- 
coherent solid state and their influ- 
ence on the so-called “heat-resist- 
ance” of film-forming materials. The 
various materials which are capa- 
ble of transforming themselves from 
a soluble or fusible state and ulti- 
mately into a non-coherent, limited- 
swelling, solid vary widely in the 
speed of formation. It has been men- 
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tioned before that there are some 
cases, like the “popcorn” formation 
which occurs accidently in the sty- 
rene and synthetic rubber industry, 
where the initial material in its va- 
por phase might change directly into 
a non-coherent solid, and limited 
swelling material. In this case, the 
resulting product is practically free 
of a liquid sweller and is not capable 
of forming any coherent gels or co- 


herent films. 


Nevertheless it has been shown al- 
ready that the x-ray diffraction spec- 
trum of these materials shows simi- 
larities in the characteristics of a 
gel substance. Also, it has been 
shown that these “popcorns” are 
capable of producing a growth of 
insoluble, non-thermoplastic styrene 
when immersed in liquid styrene, in 
much’ the same way as the oil-solids 
and even gel-films do. In the case of 
oils and most other film-forming 
substances, which do not exist in a 
vapor phase (at least not without de- 
composition), there is a progressing 
transformation from a liquid to a 
non-coherent solid phase whereby 
the ‘“‘as-yet-untransformed” liquid 
acts as a swelling agent to produce 
coherent gels and dry films. 

Oils differ widely in their rate 
of forming gels, as well as in the rate 
of progress from the gel to a non- 
coherent solid. For the purposes of 
the coating industry that this may 
be utilized in the systematic produc- 
tion and development of gels and 
films of high coherence and stabil- 
ity. 

A typical form of evaluation for 
this characteristic is the test on “heat 
resistance” of such coatings: 
Comparing Linseed Oil and Tunz Oil 
Gelation. It is generally known that 
linseed oil, when heated for a length 
of time, at 280° /305° C turns into a 
coherent gel of rubber-like appear- 








l.9 A* 
= 4.3 A° 














Figure 6. Diffraction X-ray 
spectrum of air-dried film 
of methyl cellulose. 





























Methylcellulose (15 cps) in water 


Specimen air dried 12 hrs. on 
glass slide 
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Fig. 8. Chart shows the influence of slight temperature increases on the coherence of various 
oil gels. Strength required to pull a standard disc out of the oil is expressed in grams/sq. in. 


ance. It is hardly possible to pass 
from this coherent state to the very 
slightly colored, _non-coherent, 
limited-swelling solid form without 
the use of suitable catalysts. 

Tung oil, on the other hand, has 
a very great tendency not to form 
this highly coherent gel especially 
under heat exposure. Heating a 
beaker of Florida tung oil for a num- 
ber of days at 100° C will result in a 
solidification of a transparent mass. 
Only the surface, which is in con- 
tact with the air in the oven forms 
a hard, coherent, wrinkle skin. In- 
side, in spite of the transparent ap- 
pearance, there is an accumulation 
of non-coherent, almost colorless 
particles. This is shown in Figure 7 
where the photo on top shows the 
underside of the wrinkled skin. The 
photo on the bottom shows the effect 
of pushing a glass rod through the 
oil and removing it again. Here the 
transparent oil has become opaque 
in appearance by a separation of the 
non-coherent particles. Allowing it 
to stand for a number of days, the 
oil particles become regrouped so 
that the transparent appearance will 
be restored. But in removing the oil- 
skin and separating the oxidized out- 
erside from the underside, and treat- 
ing the latter three times in boiling 
toluene, fully non-toherent and 
nearly colorless small particles are 
obtained. The reactive qualities of 
this material will be shown later in 
this paper. 
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Nevertheless it is possible to pro- 
duce tung oil gel in the coherent 
form by heating it carefully in a 
strong-walled container and observ- 
ing its development especially 
around 200° C. The very early state 
of the formation of the coherent, 
stringy gel can be observed by tak- 
ing a sample on the outside of a glass 
test tube which is water-cooled in- 
side. In this manner, any change in 
the running off of the fluid oil 
from the glass tube can be observed. 
The oil can then be used in whatever 
gel-strength might be desired. In 
heating it further, the rate of stiffen- 
ing would increase considerably 
above 230° C and this material 
would then show a tendency to 
break up into non-coherent solids 
under solvent treatment. 

It can be observed that with the 
progress of stiffening or with the 
increase in the amount of solid phase 
present, the gel decreases also in its 


Fig. 7. Upper photo: Florida tung oil viewed 
through the bottom of the beaker. The oil 
in its solid form is transparent since the 
hard, wrinkeled, skin at the top is visible. 
Lower photo: View of the same beaker of tung 
oil after a glass rod has been inserted and 
withdrawn. Displacement of the non-coherent 
particles gives the opaque appearance in the 
center. Transparency is resumed after allow- 
ing the oil to stand for a no. of days, whereby 
regrouping of oil particles takes place. 


capacity to swell as a coherent mass 
and becomes rather an accumula- 
tion of individual units of limited 
swelling capacity. The difference be- 
tween the greater stability of the lin- 
seed oil gel and the tendency of tung 
oil gel to form an incoherent mass is 
in agreement with another charac- 
teristic of both oils. This is the dis- 




















MATERIAL 





Silicone Varnish I. 

Silicone Varnish II. 

Phenolic resin-Tung oil varn. 

Reliquified Linseed oil gel 

Reliquified Tung oil gel (2/3) 
and Linseed oil gel (1/3) 


Group 1 


Silicone Varnish I. 
Silicone Varnish II. 
Phenolic resin-Tung oil varn. 


Group 2* 


Reliquified Linseed oil gel 
Reliquified Tung oil gel (2/3) 
and Linseed oil gel (1/3) 


? Average of six measurements. 
8 Average of six tests. 





* Cured on open mesh Fiberglas. 





BREAKDOWN TESTED 
TOTAL TO 5700 VOLTS 
THICK- acne eenren ene 
NESS? Tested Bend over 
straight® 0.25” rod 
12.1 mil 5400 0 
13.5 mil 4800 1500 


14.7 mil above 5700 1870 
11.7 mil above 5700 above 5700 


9.8 mil above 5700 above 5700 


11.1 mil above 5700 volt 
17.2 mil above 5700 volt 


11.8 mil 4770 volt 
(about 400 V/mil) 
9.9 mil above 5700 volt 
9.2 mil 3800 volt 
(about 410 V/mil) 


* Heated an additional 400 hours at 165-175 deg. C., tested straight. 
Group 1 heated an additional 400 hrs. at 50 deg. C. 








Table 1. Electrical breakdown resistance of Fiberglas coated with different types of varnishes. 


tillation number or the percent of 
oil substance which can be distilled 
off in vacuum before gelation oc- 
curs. This number in the case of 
tung oil is zero, but it is about 16% 
in the case of linseed oil. From this 
it can be seen that in the process of 
gelation, practically all the tung oil 
can pass ultimately into an insoluble 
form while in the case of the linseed 
oil a considerable amount of the 
non-insolubilized substance remains 
in the gel and acts as a sweller in 
preserving this coherent form. Oils 
with a still higher distillation num- 
ber might result in gels with more 
non-insolubilized swelling substance. 
These will then remain soft and in 
extreme cases might lack mechanical 
strength to a considerable extent. 
Another observation in this direc- 
tion is concerned with the influence 
of even slight temperature increases 
on the coherence of gels. Some time 
ago, this factor was measured in our 
laboratories using a set-up similar 
to one used by Walter J. Hammer 
of the Bureau of Standards for com- 
paring the gel strength of starches.* 
In this set-up, a disk was imbedded 
into the gel the weight required to 
pull the disk out, under constant 
conditions, expressed in weight per 
square inch of the disk area, was 
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noted. These tests were repeated un- 
der varying temperatures between 
the limits of 20° C and 50° C. 

The results, shown in Figure 8, 
show that the gels which were tested 
indicated a lower mechanical co- 
hesion or greater softness at increas- 
ing temperatures within these limits 
except the tung oil which increased 
in hardness under these conditions. 
The curves for perilla and cotton 
seed oil gels, compared with those of 
dehydrated castor oil and conjugol 
gel, are interesting. 


Gelling Conditions and Heat Resistance 
of Coating Material. In the present 
consideration, it has been of primary 
importance to study how far the 
preservation or surpassing of a co- 
herent gel state in different com- 
pounds will affect the heat resistance 
of these materials as coating com- 
pounds. One of the most promising 
approaches in evaluating this is the 
comparison of the electrical break- 
down resistance of such films under 
corresponding conditions of prepara- 
tion and heat exposure. This elec- 
trical breakdown resistance is highly 
dependent on the continuity and 
uniformity of the coating film. 

In these tests, an open-mesh Fiber- 
glas material (sheer marquisette 


X-2445) was used after removing by 
burning any earlier surface treat- 
ment. Then three coats were applied 
from a selection of different film- 
forming materials. Two have been 
selected for comparison from the 
field of silicone resin varnishes (a 
quickly drying type but a very slowly 
curing type); a third material used 
was a commercial pure phenolic 
tung oil varnish, as an example of a 
complex organic system composed of 
materials of different film-forming 
substances. Finally two gels were 
reliquified in the manner as dis- 
cussed earlier,’ that is, one specimen 
was a reliquified linseed oil gel, the 
other a liquifaction of 2/3 tung oil 
and 1/3 linseed oil gel. 

The three-coat system received a 
baking schedule of 84 hours at 100° 
C. At the end of this time the second 
silicone resin varnish was still tacky 
in this heavy application and re- 
ceived 24 hours of additional baking 
at 160° C. The test specimens were 
then divided into two groups: one 
group being cured for 400 hours at 
50° C., the other group further 
cured for 400 hours at 165° C.-175° 
C. The specimens were then sub- 
jected to electrical breakdown test 
up to 5700 Volts. Any film which did 
not break under such exposure was 
assumed to be still a coherent film. 
The results are given in Table I. 


References will appear at end of 


Part Two. 
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Epon Unit Completed By Shell 


Chemical Plants Division of Blaw- 
Knox Company has built a manufactur- 
ing unit for Shell Chemical Corporation 
at Houston, Texas, to produce the new 
Epon resins. 

Epon resins are important intermedi- 
ates that are used in making improved 
paints, varnishes and other surface coat- 
ings. The newly completed plant was 
designed for maximum flexibility so that 
in addition to the Epon series of resins, 
other products can be developed and 
manufactured. 

* 
Louisville Production Club to 
Hear Venuto of Binney & Smith 


April 18 is the date set for a talk by 
L. J. Venuto, Research Director of 
Binney & Smith Co., before the Louis- 
ville Production Men’s Club. Mr. 
Venuto’s subject is “Carbon Black and 
the Influence of the Vehicle as a Dis- 
persing Medium.” He will also present 
a summary of what has happened in 
Carbon Black Technology since his last 
talk to the group. 
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HE Bureau of Ships of the De- 
partment of the Navy is en- 
gaged in considerable research 
and development in the field of pro- 
tective coatings. Most of this work 
is carried out under the Coatings and 
Preservation Branch of the Research 
Division of the Bureau of Ships. 
The Coatings and Preserva- 
tion Branch is responsible for: 
Measures for the prevention of 
corrosion, deterioration, wear of 
ships’ structures and equip- 
ment, and fouling attachment 
on ships’ bottoms and in salt wa- 
ter piping systems. These meas- 
ures include the application of 
electro - chemical principles; 
packaging and other forms of 
preservation to prevent deterior- 
ation of inactive vessels and 
equipment; coatings such as 
paints and other forms of or- 
ganic preservatives in liquid 
form; metallic and ceramic coat- 
ings. 


Background 


F one includes the background 
and experience of the Bureau of 
Construction and Repair and the 
Bureau of Engineering as part of the 
technical heritage of the Bureau of 
Ships, then it may be said that there 
has been a “paint desk” and a paint 
specialist in the Bureau since 1918. 
To assist with Navy paint develop- 
ments and standardization there has 
been a Paint Laboratory at the 
Norfolk Naval Shipyard since 1927 
and one at the Mare Island Naval 
Shipyard since 1929. In 1935, a Paint 
Section was established in the In- 
dustrial Test Laboratory, Philadel- 
phia Naval Shipyard. Records show 
that the Engineering Experiment 
Station and the Naval Boiler and 
Turbine Laboratory have also been 
called upon to evaluate paint coat- 
ings for machinery and equipment. 
Mention should also be made of the 
contributions to the knowledge 
about electrical insulating varnish 
which has come from a section in the 
Material Laboratory, New York 
Naval Shipyards. 
Probably the best index of the 
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BY THE BUREAU OF SHIPS 


progress of the Bureau of Ships in 
the field of paints is the successive 
editions of their Painting Instruc- 
tions, Appendix Six to the General 
Specifications for Building Vessels of 
the United States Navy. Therein, 
detail specifications for the compara- 
tively heavy red lead paint for first 
coating steel (in vogue from very 
early days down to about 1921) may 
be found. The transition to the 
lighter weight red lead paint can be 
noted and the radical departure to 
an aluminum paint for weight con- 
servation because of the Limita- 
tion of Armaments Treaty in 1930. 
Then in 1941-1942 the zinc cromate 
primer was introduced. 

Prior to 1931, detail specifications 
for the comparatively heavy white 
lead in linseed oil paints for finish 
coats on both exterior and interior 
surfaces may be found. However, 
the Navy was one of the first organi- 
zations to appreciate the advantages 
of titanium dioxide over white lead 
as a paint pigment. Consequently, 
editions of Appendix Six beginning 
with that of 1931 show the use of 
titanium dioxide pigment in ex- 
terior gray paints and for the white 





Editor’s Note: Paint and Varnish Pro- 
duction takes pleasure in presenting 
this detailed study and survey on the 
research activities of the Government 
Agencies. The cooperation and assis- 
tance of the Government personnel in 
making this series possible is deeply 
appreciated. 

Although this article by no means 
covers the full activities of the Coat- 
ing and Preservation Section and the 
work being carried out in the field 
laboratories, space limitations do not 
permit a more extensive or detailed 
account. It is believed, however, that 
the above material describes the major 
activities of the Bureau of Ships in the 
field of Protective Coating Research. 
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and lightly tinted paints for in- 
teriors. Many other significant 
changes in Navy paint compositions 
could be pointed out which reflect 
general technical progress in the in- 
dustry, but the list of changes is too 
long for this discussion. 

The Bureau of Ships has been able 
to take quick advantage of paint 
material developments offered by 
the industry because it maintains a 
competent staff and adequate test 
facilities at the Paint Laboratories 
mentioned earlier. In addition, the 
confidence and prestige which the 
Navy has built up with the indus- 
try as a progressive organization re- 
sults in complete cooperation by 
the highly trained technicians of this 
competitive industry. 

The technical staff of the Bureau 
of Ships and the laboratory person- 
nel have had to keep abreast of paint 
ingredient developments, to accur- 
ately evaluate them, and to give 
guidance to the Naval Paint Fac- 
tories in their use. The raw material 
manufacturers, who do much of the 
research and development in the 
paint industry, have been quite co- 
operative with the Bureau of Ships 
in keeping them informed on new 
and improved materials. By this flow 
of information the Bureau has been 
able to establish advantageous 
changes in their paint standards 
within a comparatively short period. 

In the field of ship bottom paints, 
the Bureau of Ships has been pre- 
eminent for many years. Shipbottom 
paints embody principles of for- 
mulation quite different from those 
governing the production of paints 
for atmospheric exposure. Contin- 
uous submergence in water is not 
ordinarily expected of a paint film. 
Bottom paints for wooden hull ves- 
sels are expected to help prevent the 
entrance of teredo and other species 
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of marine borers into the wood and 
to prevent the attachment of bar- 
nacles and other fouling attachment 
and to protect the steel against cor- 
rosion. 

The Bureau has been continuously 
engaged in shipbottom paint devel- 
opment since 1908. At.that time, it 
brought out the shellac type anti- 
corrosive and antifouling paints as 
Navy standards, based upon the re- 
sults of tests conducted at the Nor- 
folk Naval Shipyard. The work had 
been carried out under Mr. N. E. 
Adamson who was the Navy’s lead- 
ing authority in this field for many 
years. These shellac paints continued 
as standards until 1925 when they 
were supplanted by the coal tar-rosin 
base products as the result of tests 
at Norfolk and Beaufort, N. C., and 
service tests on ships. The “plastic” 
paint phase, in which the Navy is 
now engaged, began with a program 
of extensive test evaluation in 1932. 

Early experience in the use of 
Navy paints indicate the importance 
of surface prepartion. This is shown 
in the use, for many years, of the acid 
pickling process for removing mill 
scale from hot rolled steel, and in the 
use of wet sandblasting as a_pre- 
liminary step for the application of 
“plastic” paint systems to ships’ bot- 
toms. 

From experience in the early days 
of the World War II, an intense in- 
terest arose in determining what 
could be accomplished in improv- 
ing the fire retardant characteris- 
tics of the paints used on interior sur- 
faces of Naval vessels. Fire in one 
compartment could readily propa- 
gate from compartment to compart- 
ment, by ignition of the thick paint 
films on the bulkheads, at a com- 
paratively low temperature. After ex- 
tensive investigation, it was found 
that an acceptable degree of fire re- 
tardance in an interior paint could 
be achieved by reducing to a bare 
minimum, with washa- 
bility, the amount of readily combus- 
tible material in the film. Then ad- 
ditional fire retardance was obtained 
by including some antimony oxide in 
the pigment portion. This ingredi- 
ent seems to reduce appreciably the 
tendency for the applied film to form 
large blisters that entrap dangerously 
combustible gases which explode on 
a small scale. These changes in for- 
mulation, with a pigment combina- 
tion that yields a white or lightly 


consistent 
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tinted paint, comprises the present 
standard finish for most interior sur- 
faces. 


Research Programs 


Surface Preparation: A program is un- 
derway to obtain more conclusive 
data as to comparative effectiveness 
of dry blasting with rock granules 
and wet sandblasting. Several ships’ 
bottoms are being cleaned with gran- 
ulated rock material for application 
of “plastic” paints. The ships will 
be service tested in comparison with 
bottoms prepared with wet sand- 
blasting and coated with the same 
plastic paints. Particular attention 
will be given to comparative costs, 
effectiveness, durability, and other 
pertinent data. 

Ship Bottom Paints: The work on or- 
ganic coatings for ships’ bottoms is 
broadly divisible into two phases: 
the problems related to the develop- 
ment and test of coatings that are 
to act as barriers to sea water and 
as undercoaters for anti-fouling com- 
inhibition 


positions (the corrosion 


phase) and the problems related to 
the development and test of adequate 
coatings to prevent fouling (the anti- 

The problem is being 
laboratory evaluation, 


fouling phase. 
attacked by 
including panel exposures and serv- 
ice tests of experimental coatings. 
These coatings are either products 
developed by the industry or those 
formulated by the laboratory from 
new or improved ingredient mate- 
rials. The results of the investigations 
will be the preparation of specifica- 
tions on these coatings which prove 
superior. 
Flame Spray Application: Presently 
used hot plastic paint requires heat- 
ing the plastic to obtain a molten 
material for application. At the start 
it was applied by brush. This was a 
slow, wasteful which _re- 
sults in films of considerable rough- 
ness. A practical method of using 
electrically heated spray equipment 
was developed which furnishes 
smoother films. However, improve- 
ments in this process are necessary. 
A cooperative program between 
the Mare Island Naval Shipyard and 
a private contractor exists for the 


progess 


purpose of developing an economical 
and practical method of producing 
hot melt plastic compositions in a 
form suitable for application through 
flame equipment. 


existing spray 





Modification or development of new 
principles in the construction of 
flame spray equipment that will 
make it economically feasible to ap- 
ply hot melt plastic composition to 
ships’ bottoms are also being investi- 
gated. 

Vinyl Coatings: The Bureau of Ships 
is beginning to capitalize on some of 
the development work carried out 
under a contract by the Bakelite 
Corp. in the field of vinyl resin coat- 
ings for ship bottoms. These vinyl 
systems yield films of superior 
smoothness, toughness and_ possess 
good corrosion resisting and anti- 
fouling properties. Two destroyers of 
a division have been painted recently 
with a vinyl system on the bottom 
for direct comparison with two 
other destroyers coated with the 
present Navy standard hot plastic 
system, under similar operating con- 
ditions. 

In addition, an extensive evalua- 
tion program is being carried out 
on vinyl type coatings for topsides in 
comparison with standard primers 
and modifications of standard prim- 
ers and topcoats. Six separate inves- 
tigations are underway in which 
coated panels are on exposure on 
land and tide racks. 

Vinyl type plants are also being 
investigated for coating the top- 
sides of submarines. Special em- 
phasis is being placed on the ability 
of the coatings to withstand long 
periods of submergence. 

In this program, currently avail- 
able coatings of the vinylidene chlor- 
ide, thiokol, vinyl, vinyl-alkyd and 
other types are being evaluated for 
adhesion to aluminum, galvanized 
steel, and uncoated steel; with no 
pretreatment, over wash coat primer, 
and over chemical pretreatment. The 
adhesion is being determined by the 
knife test on panels before and after 
immersion in salt water and cor- 
related with adhesion results using 
the Interchemical Adhereometer. 
Coatings showing satisfactory ad- 
hesion to all three metal surfaces 
and excellent performance of panel 
exposures will be service tested by 
patch application to conning towers 
and fairwaters of submarines. Lab- 
oratory and service tests to date 
show the vinyl and vinyl-alkyd types 
to furnish the best results. 

Coatings for Submarines: In addition to 
the above, new and improved paint 
coatings for submarines are desired 








to achieve low visibility when sur- 
faced and submerged, increased per- 
sonnel efficiency by choice of colors 
for bulkheads and overheads, and 
corrosion resistance in ballast tanks, 
ventilation ducts, areas within the 
superstructure and elsewhere which 
offer particularly severe corrosive 
conditions. 

One such corrosive area is located 
in the exhaust system. The fumes 
from the batteries are laden with 
sulphuric acid and it is necessary 
to devise or select a coating system 
capable of protecting the ventilating 
ducts from the attack of such sul- 
phuric acid mist. Painted panels are 
being evaluated by exposing to a mist 
of sulphuric acid and the most prom- 
ising coatings will be investigated for 
the best method of application. Panel 
tests of single coat application of var- 
ious materials over both galvanized 
steel and mild steel 
which are unsatisfactory. Additional 
tests are being conducted on multi- 


gave results 


ple coat application. 

Coatings for Gasoline Tanks: The pur- 
post of this investigation is to de- 
velop coatings for gasoline cargo 
tanks of surface vessels and fuel bal- 
last tanks of submarines, and to de- 
termine the suitability of various 
coatings for gasoline cargo tanks of 
concrete. 

A screening program is being fol- 
lowed in which submitted coatings 
are initially subjected to a labora- 
tory evaluation by means of an ex- 
posure to various destructive and 
corrosive environments simulating 
actual service. Any materials surviv- 
ing the screening test are service 
tested. 

Among the products examined so 
far have been oleoresinous varnishes 
with chlorinated rubber, vinyl type 
coatings, thiokol type coatings, and 
coatings of zinc dust and sodium sili- 
cate. Most of these coatings failed 
due to loss of adhesion when sub- 
jected to hot salt water spray. Pres- 
ent investigations include vinyl types 
using the wash primer to gain ad- 
hesion, epon types, and various com- 
binations. Another approach which 
is being investigated is metallic zin¢ 
spray. 

The most successful coating to 
date, is made from a vinylidene 
chloride-acrylonitrile resin. It is do- 
ing an excellent job of protecting 
the surface in one tank on a Navy 


tanker after thirty-four months since 
application. 

Silicones: This project is intended to 
evaluate silicone resin protective 
coatings for possible shipboard use. 
A typical Navy standard exterior 
zinc chromate primer 
with and 


finish system 
and Navy Gray paint) 
without a final topcoat of silicone 
resin varnish is being exposed on 
test racks at Point Reyes, California. 
In addition, silicone resin coatings 
are being formulated and tested on 
panels or other surfaces, under con- 
ditions that will simulate in the lab- 
oratory the service environment in 
and around a submarine engine ex- 
haust system. 
Preliminary panel exposures in- 
dicate that a superficial application 
of silicone resin over standard paint 
for ships exterior appreciably pro- 
longs the protective qualities of the 
system. 
Fire Retardant Studies: This project has 
four aspects: 
1. To investigate the mechan- 
ism and theory of fire retardant 
treatments. 
2. To develop methods for 
testing fire retardancy so that 
new and improved procedures 
may be incorporated in speci- 
fications for paints and other 
composite materials. 
3. An evaluation of various 
chemicals and chemical com- 
pounds which are used as in- 
gredients of fire-retarding for- 
mulas for incorporation in 
paints and other materials, in- 
cluding the evaluation of com- 
mercially available fire retard- 
ant paints and other composite 
materials. 

+. An 
hazards aboard ships and meth- 
ods to eliminate those hazards. 


investigation of fire 


Electrical Measurements 


N electrical capacity method has 
been studied which measures 

the capacity of a condenser in which 
the paint film is the dielectric be- 
tween the metal panel and water 
representing the two plates. The ob- 
jective is to develop a non-destruc- 
tive test based on electrical measure- 
ments for following quantitatively 
the breakdown of paint films on met- 
als exposed to environ- 
ments and predicting their useful 


life. 


aqucous 
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Several underwater paints whose 
service life are well known by past 
experience in testing were selected 
for study to develop the electrical test 
method. Capacity and DC resistance 
measurements were taken at fre- 
quent intervals. The tests, so far, 
made on a limited range of paints in- 
dicate that results obtained based 
on this method correlate well with 
customary ratings based on visual 
inspection over a period of wecks 
or months. 


Rust Preventives 


| Sgt Departments, Services 
and Bureaus of the Depart- 
ment of National Defense have indi- 
vidual specifications for rust preven- 
tive compounds which differ from 
one another in varying degrees and 
a direct comparison of the perform- 
ance of products meeting these spe- 
cifications has not been made. It is 
intended to determine the charac- 
teristics and performance of vari- 
ous thin film rust preventive com- 
pounds in terms of the requirements 
of Navy Department Spec. No. 52-C- 
18 (MIL-C-972). It is believed pos- 
sible to consolidate all Department, 
Bureau and Service requirements for 
thin film preservations into one spec- 
ification. The same can be said for 
thick film and preservative oils. Sug- 
gested specifications are being pre- 
pared and reviewed for coordination. 

This project is expected to make 
available to the Reserve Fleets and 
other activities more efficient thick 
and thin film rust preventive com- 
conditioning com- 
removers, mi- 


metal 
pounds, fingerprint 
grating vapor type rust inhibitors, 
and related materials. The immedi- 
ate object is to improve the exist- 
investigate 


pounds, 


ing materials and to 
newly developed materials which 
show promise in the field. The pro- 
gram for accomplishing this is as 
follows: 

1. Develop improved _ rust 
preventives whose characteris- 
tics are such that increased per- 
iods of protection prior to reap- 
plication may be obtained and 
to develop accelerated aging 
tests which will correlate with 
longer term storage and protec- 
tion periods than those presently 
used. 

2. Develop _ suitable 
ability procedures and tests con- 


remov- 
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of marine borers into the wood and 
to prevent the attachment of bar- 
nacles and other fouling attachment 
and to protect the steel against cor- 
rosion. 

The Bureau has been continuously 
engaged in shipbottom paint devel- 
opment since 1908. At.that time, it 
brought out the shellac type anti- 
corrosive and antifouling paints as 
Navy standards, based upon the re- 
sults of tests conducted at the Nor- 
folk Naval Shipyard. The work had 
been carried out under Mr. N. E. 
Adamson who was the Navy’s lead- 
ing authority in this field for many 
years. These shellac paints continued 
as standards until 1925 when they 
were supplanted by the coal tar-rosin 
base products as the result of tests 
at Norfolk and Beaufort, N. C., and 
service tests on ships. The “plastic” 
paint phase, in which the Navy is 
now engaged, began with a program 
of extensive test evaluation in 1932. 

Early experience in the use of 
Navy paints indicate the importance 
of surface prepartion. This is shown 
in the use, for many years, of the acid 
pickling process for removing mill 
scale from hot rolled steel, and in the 
use of wet sandblasting as a pre- 
liminary step for the application of 
“plastic” paint systems to ships’ bot- 
toms. 

From experience in the early days 
of the World War IJ, an intense in- 
terest arose in determining what 
could be accomplished in improv- 
ing the fire retardant characteris- 
tics of the paints used on interior sur- 
faces of Naval vessels. Fire in one 
compartment could readily propa- 
gate from compartment to compart- 
ment, by ignition of the thick paint 
films on the bulkheads, at a com- 
paratively low temperature. After ex- 
tensive investigation, it was found 
that an acceptable degree of fire re- 
tardance in an interior paint could 
be achieved by reducing to a bare 
minimum, consistent with washa- 
bility, the amount of readily combus- 
tible material in the film. Then ad- 
ditional fire retardance was obtained 
by including some antimony oxide in 
the pigment portion. This ingredi- 
ent seems to reduce appreciably the 
tendency for the applied film to form 
large blisters that entrap dangerously 
combustible gases which explode on 
a small scale. These changes in for- 
mulation, with a pigment combina- 
tion that yields a white or lightly 
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tinted paint, comprises the present 
standard finish for most interior sur- 
faces. 


Research Programs 


Surface Preparation: A program is un- 
derway to obtain more conclusive 
data as to comparative effectiveness 
of dry blasting with rock granules 
and wet sandblasting. Several ships’ 
bottoms are being cleaned with gran- 
ulated rock material for application 
of “plastic” paints. The ships will 
be service tested in comparison with 
bottoms prepared with wet sand- 
blasting and coated with the same 
plastic paints. Particular attention 
will be given to comparative costs, 
effectiveness, durability, and other 
pertinent data. 
Ship Bottom Paints: The work on or- 
ganic coatings for ships’ bottoms is 
broadly divisible into two phases: 
the problems related to the develop- 
ment and test of coatings that are 
to act as barriers to sea water and 
as undercoaters for anti-fouling com- 
positions (the corrosion inhibition 
phase) and the problems related to 
the development and test of adequate 
coatings to prevent fouling (the anti- 
fouling phase.) The problem is being 
attacked by laboratory evaluation, 
including panel exposures and serv- 
ice tests of experimental coatings. 
These coatings are either products 
developed by the industry or those 
formulated by the laboratory from 
new or improved ingredient mate- 
rials. The results of the investigations 
will be the preparation of specifica- 
tions on these coatings which prove 
superior. 
Flame Spray Application: Presently 
used hot plastic paint requires heat- 
ing the plastic to obtain a molten 
material for application. At the start 
it was applied by brush. This was a 
slow, wasteful progess which re- 
sults in films of considerable rough- 
ness. A practical method of using 
electrically heated spray equipment 
was developed which furnishes 
smoother films. However, improve- 
ments in this process are necessary. 
A cooperative program between 
the Mare Island Naval Shipyard and 
a private contractor exists for the 
purpose of developing an economical 
and practical method of producing 
hot melt plastic compositions in a 
form suitable for application through 
existing flame spray equipment. 





Modification or development of new 
principles in the construction of 
flame spray equipment that will 
make it economically feasible to ap- 
ply hot melt plastic composition to 
ships’ bottoms are also being investi- 
gated. 

Vinyl Coatings: The Bureau of Ships 
is beginning to capitalize on some of 
the development work carried out 
under a contract by the Bakelite 
Corp. in the field of vinyl resin coat- 
ings for ship bottoms. These vinyl 
systems yield films of superior 
smoothness, toughness and _ possess 
good corrosion resisting and anti- 
fouling properties. Two destroyers of 
a division have been painted recently 
with a vinyl system on the bottom 
for direct comparison with two 
other destroyers coated with the 
present Navy standard hot plastic 
system, under similar operating con- 
ditions. 

In addition, an extensive evalua- 
tion program is being carried out 
on vinyl type coatings for topsides in 
comparison with standard primers 
and modifications of standard prim- 
ers and topcoats. Six separate inves- 
tigations are underway in which 
coated panels are on exposure on 
land and tide racks. 

Vinyl type plants are also being 
investigated for coating the top- 
sides of submarines. Special em- 
phasis is being placed on the ability 
of the coatings to withstand long 
periods of submergence. 

In this program, currently avail- 
able coatings of the vinylidene chlor- 
ide, thiokol, vinyl, vinyl-alkyd and 
other types are being evaluated for 
adhesion to aluminum, galvanized 
steel, and uncoated steel; with no 
pretreatment, over wash coat primer, 
and over chemical pretreatment. The 
adhesion is being determined by the 
knife test on panels before and after 
immersion in salt water and cor- 
related with adhesion results using 
the Interchemical Adhereometer. 
Coatings showing satisfactory ad- 
hesion to all three metal surfaces 
and excellent performance of panel 
exposures will be service tested by 
patch application to conning towers 
and fairwaters of submarines. Lab- 
oratory and service tests to date 
show the vinyl and vinyl-alkyd types 
to furnish the best results. 

Coatings for Submarines: In addition to 
the above, new and improved paint 
coatings for submarines are desired 
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to achieve low visibility when sur- 
faced and submerged, increased per- 
sonnel efficiency by choice of colors 
for bulkheads and overheads, and 
corrosion resistance in ballast tanks, 
ventilation ducts, areas within the 
superstructure and elsewhere which 
offer particularly severe corrosive 
conditions. 

One such corrosive area is located 

in the exhaust system. The fumes 
from the batteries are laden with 
sulphuric acid and it is necessary 
to devise or select a coating system 
capable of protecting the ventilating 
ducts from the attack of such sul- 
phuric acid mist. Painted panels are 
being evaluated by exposing to a mist 
of sulphuric acid and the most prom- 
ising coatings will be investigated for 
the best method of application. Panel 
tests of single coat application of var- 
ious materials over both galvanized 
steel and mild steel gave results 
which are unsatisfactory. Additional 
tests are being conducted on multi- 
ple coat application. 
Coatings for Gasoline Tanks: The pur- 
post of this investigation is to de- 
velop coatings for gasoline cargo 
tanks of surface vessels and fuel bal- 
last tanks of submarines, and to de- 
termine the suitability of various 
coatings for gasoline cargo tanks of 
concrete, 

A screening program is being fol- 
lowed in which submitted coatings 
are initially subjected to a labora- 
tory evaluation by means of an ex- 
posure to various destructive and 
corrosive environments simulating 
actual service. Any materials surviv- 
ing the screening test are service 
tested. 

Among the products examined so 
far have been oleoresinous varnishes 
with chlorinated rubber, vinyl type 
coatings, thiokol type coatings, and 
coatings of zinc dust and sodium sili- 
cate. Most of these coatings failed 
due to loss of adhesion when sub- 
jected to hot salt water spray. Pres- 
ent investigations include vinyl types 
using the wash primer to gain ad- 
hesion, epon types, and various com- 
binations. Another approach which 
is being investigated is metallic zinc 
spray. 

The most successful coating to 
date, is made from a vinylidene 
chloride-acrylonitrile resin. It is do- 
ing an excellent job of protecting 
the surface in one tank on a Navy 
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tanker after thirty-four months since 
application. 

Silicones: This project is intended to 
evaluate silicone resin protective 
coatings for possible shipboard use. 
A typical Navy standard exterior 
finish system (zinc chromate primer 
and Navy Gray paint) with and 
without a final topcoat of silicone 
resin varnish is being exposed on 
test racks at Point Reyes, California. 
In addition, silicone resin coatings 
are being formulated and tested on 
panels or other surfaces, under con- 
ditions that will simulate in the lab- 
oratory the service environment in 
and around a submarine engine ex- 
haust system. 

Preliminary panel exposures in- 
dicate that a superficial application 
of silicone resin over standard paint 
for ships exterior appreciably pro- 
longs the protective qualities of the 
system. 

Fire Retardant Studies: This project has 
four aspects: 

1. To investigate the mechan- 
ism and theory of fire retardant 
treatments. 

2. To develop methods for 
testing fire retardancy so that 
new and improved procedures 
may be incorporated in speci- 
fications for paints and other 
composite materials. 

3. An evaluation of various 
chemicals and chemical com- 
pounds which are used as in- 
gredients of fire-retarding for- 
mulas for incorporation in 
paints and other materials, in- 
cluding the evaluation of com- 
mercially available fire retard- 
ant paints and other composite 
materials. 

4. An investigation of fire 
hazards aboard ships and meth- 
ods to eliminate those hazards. 


Electrical Measurements 


N electrical capacity method has 
been studied which measures 
the capacity of a condenser in which 
the paint film is the dielectric be- 
tween the metal panel and water 
representing the two plates. The ob- 
jective is to develop a non-destruc- 
tive test based on electrical measure- 
ments for following quantitatively 
the breakdown of paint films on met- 
als exposed to aqueous environ- 
ments and predicting their useful 
life. 











Several underwater paints whose 
service life are well known by past 
experience in testing were selected 
for study to develop the electrical test 
method. Capacity and DC resistance 
measurements were taken at fre- 
quent intervals. The tests, so far, 
made on a limited range of paints in- 
dicate that results obtained based 
on this method correlate well with 
customary ratings based on visual 
inspection over a period of weeks 
or months. 


Rust Preventives 
ANY Departments, Services 
and Bureaus of the Depart- 
ment of National Defense have indi- 
vidual specifications for rust preven- 
tive compounds which differ from 
one another in varying degrees and 
a direct comparison of the perform- 
ance of products meeting these spe- 
cifications has not been made. It is 
intended to determine the charac- 
teristics and performance of vari- 
ous thin film rust preventive com- 
pounds in terms of the requirements 
of Navy Department Spec. No. 52-C- 
18 (MIL-C-972). It is believed pos- 
sible to consolidate all Department, 
Bureau and Service requirements for 
thin film preservations into one spec- 
ification. The same can be said for 
thick film and preservative oils. Sug- 
gested specifications are being pre- 
pared and reviewed for coordination. 
This project is expected to make 
available to the Reserve Fleets and 
other activities more efficient thick 
and thin film rust preventive com- 
pounds, metal conditioning com- 
pounds, fingerprint removers, mi- 
grating vapor type rust inhibitors, 
and related materials. The immedi- 
ate object is to improve the exist- 
ing materials and to investigate 
newly developed materials which 
show promise in the field. The pro- 
gram for accomplishing this is as 
follows: 

1. Develop improved rust 
preventives whose characteris- 
tics are such that increased per- 
iods of protection prior to reap- 
plication may be obtained and 
to develop accelerated aging 
tests which will correlate with 
longer term storage and protec- 
tion periods than those presently 
used. 

2. Develop suitable remov- 
ability procedures and tests con- 
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sistent with desirable re-activa- 
tion practices on current rust 
preventives, and to develop new 
rust preventives which will be 
formulated for easy removal by 
means of low cost materials and 
methods. 

3. Determine the possibilities 
of widening the scope in the use 
of available and newly devel- 
oped materials considering prob- 
lems such as compatibility with 
products of combustion, ad- 
jacent packaging materials, and 
service lubricants which follow 
depreservation. 

4. Evaluate approved rust 
preventives and_ proprietary 
compounds as rust-arresters for 
metal already corroded. 

5. Develop new or revised 
specifications, and qualification 
test thereunder. 

6. Develop methods for iden- 
tifying preservative compounds 
by types both in the container 
and after prolonged exposure on 
preserved surfaces. 

Laboratory evaluations including 
panel exposures and service tests of 
existing and experimental coatings 
will be made. These experimental 
coatings will be either industrial of- 
ferings or coatings formulated by the 
laboratory from new or improved in- 
gredient materials. 


Ceramic Coatings for Mufflers 


ECAUSE simulated service test- 
ing procedures for the evalua- 
tion of ceramic coatings on mufflers 
is of considerable duration, it is not 
adaptable to lot acceptance inspec- 
tion. With the announcement of 
any procurement program of signif- 
icant interest, it is anticipated that 
numerous requests for brand ap- 
proval would be received. It is be- 
lieved that requirements for visual 
examination of porcelain coated ex- 
haust mufflers can be based on exist- 
ing information in the Bureau’s rec- 
ords. Additional quantitative data 
are necessary for setting technical re- 
quirements for thickness, and cover- 
age or continuity of coating. There- 
fore, it is the purpose of this project 
to obtain such data and develop in- 
spection procedures to set adequate 
specification requirements for cer- 
amic coatings. 
Comparison of porcelain coatings 
which have demonstrated themselves 
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to be satisfactory and unsatisfactory 
as a result of simulated service and 
actual duty service tests will be con- 
ducted as follows: 

1. Corrosion protection. 
Among other possible methods, 
the Pfaudler Cup system and 
other réflux procedures will be 
evaluated. 

2. Thermal shock. The ade- 
quacy of existing standard test 
procedures will be determined. 

3. Thickness. The various 
methods of indicating thickness 
will be evaluated and the in- 
fluence of thickness on corro- 
sion protection and resistance to 
thermal shock will be deter- 
mined. 

4. Coverage and continuity 
of coating. The various methods 
of indicating coverage will be 
evaluated and the influence or 
completeness of coverage on 
corrosion protection and resist- 
ance to thermal shock will be 
determined. 


Ceramic Coatings for Submarines 


NGINEERING properties of 

ceramic coatings are influenced 
by formulation, method of applica- 
tion, and thickness, among other fac- 
tors. The extent to which a porcelain 
enameled steel surface can be re- 
paired, or coated locally, such as by 
the use of flame spraying equip- 
ment, depends upon the size and 
shape of the object being coated as 
well as the formulation of ceramic 
materials. It is one of the objectives 
of this project to determine the suit- 
ability of various ceramic coatings, 
such as proposed from time to time 
by commercial firms, for specific sub- 
marine items. It is another objective 
of this project to develop materials 
and techniques for the application 
of such coatings by means of pow- 
der-type spray equipment. 

The application of ceramic coat- 
ings requires heat sufficient to bring 
the surface of the metal within the 
maturing temperature range of the 
porcelain. Commercially this is ac- 
complished in furnaces of sufficient 
size to accommodate the entire ob- 
ject being enameled. Relatively small 
objects can be flame enameled suc- 
cessfully because all surfaces can be 
practically uniformily heated simul- 
taneously. Relatively large objects 
require such meticulous control of 





the temperature that localized re- 
pair is not practical in the present 
state of development. Supple- 
mentary heat in the form of exother- 
mic energy appears to offer promise, 
if the reaction mixture can be so 
formulated as to form ceramic coat- 
ing substances as the reaction prod- 
ucts without the evaluation of gas. 


This project is at present di- 


vided into three problems, 
namely: I. Exploration of 
exothermic ceramic forming 


mixtures; II. Evaluation of 
equipment and techniques for 
local application of self-fusing 
ceramic coatings, and III. Ap- 
plicability and serviceability of 
commercially available porce- 
lain enamel coatings and proc- 
esses. 

The approach to Problem I cen- 
ters on a continuation of exploration 
of exothermally reactiing mixtures 
which theoretically offer promise in 
the formation of ceramic substances 
of probable suitability for coated 
steel surfaces. 

Phase II involves a continuation 
of Laboratory evaluation studies of 
flame spraying equipment commer- 
cially designated as powder-type, 
spray-metallizing outfits; with par- 
ticular reference to their suitability 
for the application of ceramic coat- 
ings to submarine parts. 

Phase III will determine the ap- 
plicability and serviceability of cer- 
amic coatings of the _ porcelain 
enamel type on various submarine 
parts. 


Ceramic Lined Pipings 


THOROUGH study of the be- 

havior of porcelain enamel 
coatings on the inside surface of steel 
tubing is necessary to determine the 
suitability of such materials for ship- 
board use. Suitability for shipboard 
use includes ability of such tubing 
to be bent and joined. Preliminary 
tests have indicated that formula- 
tion of coating, thickness of coat- 
ing, and temperature of bending in- 
fluence the ability of the internally 
coated tubing to be fabricated into 
the necessary shapes. In addition, 
joint design and methods of enamel- 
ing influence the ability of this tub- 
ing to be installed in a shipboard 
system. 


(Turn to page 26) 
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Besides 
exposure to 
sunlight, 
rain, heat, cold, industrial fumes 
and salt air, the coating on this 
hopper car frequently gets pound- 
ed with sledge hammers to loosen 
up cargoes. 

Yet the finish, as photographed 
three years after application, is 
still practically like new. 

It is another impressive example 
of the durability of coatings based 
on VINYLITE Brand Resins — for 
railroad cars, chemical equipment, 
oil refinery rigs and piping, petro- 
leum and acid tanks—in every kind 
of climate. 

In addition to withstanding 





weather and physical abuse, coat- 
ings based on VINYLITE Resins are 
virtually unaffected by alkalies, 
most strong acids, oils, greases, in- 
dustrial fumes, smoke, brine, and 
most other chemicals. 

Available in a wide range of col- 
ors, they are applicable to metal, 
masonry, or concrete. They do not 
chip, crack, or peel, maintaining 
integrity and bond for long peri- 
ods. Odorless and tasteless, they 
protect containers from product at- 
tack, and products from container 
contamination. 

If you are looking for a new, 
durable, highly marketable coat- 
ing material that achieves spectac- 
ular results in tough industrial ap- 
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THREE YEARS’ SERVICE... 


and sft qurg place 


plications, by all means get the 
facts on VINYLITE Brand Resins. 
We'll gladly help you with techni- 
cal data on formulations. Write to- 
day to Dept. KA-75. 


Data on “Carclad” Three-Coat System courtesy 
Sherwin-Williams Company, 101 Prospect Ave- 
nue, N. W., Cleveland 1, Ohio. 


inylite 





BAKELITE COMPANY 
a Division of 

Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N.Y. 








17 








TIMELY HELP 


















FROM TITANOX RESEARCH: 


Pansitisinens for industrial baking enamels and multi- 
purpose trade-sales enamels usually differ markedly in 
vehicle-type. But a single type of pigment — TITANOX- 
RA-NC—can work equally well in both fields. 

The versatility of this pure rutile oxide is of timely 
help today because of the flexibility it adds to your pig- 
ment supply. It may be employed in all types of tinted 
coatings, such as specification paints, industrial finishes 


and architectural enamels—and even may be 


adapted to white finishes. To all these fin- 
Beal Help To heep Th em ishes versatile TITANOX-RA-NC imparts high 


gloss, opacity, whiteness, brightness, color 


ready to describe for you how versatile 


° * retention and highest durability. 
Jo Painting Today Our Technical Service Department is 


TITANOX-RA-NC can enable you to concen- 
trate your inventory, improve pigment delivery and be 
in a better position to give your customers what they want 
when they want it. Titanium Pigment Corporation, 
111 Broadway, New York 6, N. Y.; Boston 6; Chicago 3; 
Cleveland 1; Los Angeles 22; Philadelphia 3; Pitts- 
burgh 12; Portland 9, Ore.; San Francisco 7. In Canada: 


Canadian Titanium Pigments, Ltd., Montreal 2; Toronto 1. 
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ARIABLES encountered in 
VV the mechanical bulk oxidation 
of vegetable oils may be classi- 
fied as those directly related to the 
manufacturing process employed and 
those which are inherently related 
to an individual oil. In production, 
therefore, the latter variables may be 
considered secondary since the over- 
all effect on the course or the product 
of the reaction for any one oil is 
directly related to the physical con- 
ditions chosen for the reaction. This 
should not be interpreted to signify 
that these inherent variables are of 
less importance; it means, however, 
that for any given oil definite and 
important variables are encountered 
during processing which are inde- 
pendent of composition. 


Variables 


HE variables having influence 
on the physical behavior or speed 

of reaction of any given vegetable 
oil upon oxidation in bulk are: (1) 
air flow, (2) turbulence (degree 
and type of agitation), and (3) 
reaction temperature which affects 
both physical and chemical changes. 
Probably the most important single 
factor influencing the nature of the 
product is the glyceride composition. 
Other conditions which affect the 
performance of any one oil and 
which must be considered in any 
evaluation thereof are the history of 
the oil itself, such as geographical 


origin, the method of expelling from 


Presented for the Co-ordinating Committee of 
the New York Paint and Varnish Production 
Club and the New York Paint, Varnish and 
Lacquer Association at the Third Varnish and 
Paint Chemistry Symposi P ed by the 
College of Engineering of New York University 
on November 18, 1950. 
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Comparative Wsull. Ojsdebion 
of Drying ér i - Drying OL 


By P. S. HESS and G. A. O'HARE 
Congoleum-Nairn, Inc. 


the seed, length of oil storage as well 
as methods of treatment such as 
alkali or acid refining, bleaching, 
and catalysis. 

This paper will concern itself for 
the greatest part with differences in 
oxidation behavior due to composi- 
tion. Emphasis will be placed upon 
such commonly used oils as linseed, 
soybean, dehydrated castor, and tung 
oil. Safflower and segregated soybean 
oil which promise to become of in- 
dustrial importance as well as some 
non-drying edible oils (olive, cotton- 
seed, peanut) will be dicussed also. 

For purposes of background in- 
formation it seems advisable to re- 
view the effects which air flow, agita- 
tion, and temperature exert on any 
one oil. 


Air Flow 


Experimental Procedure—The ap- 
paratus used and the methods of 
analysis have been described else- 
where’. No drier or other catalytic 
agents were used in any of these 
experiments. 

The effect of the quantity of air 
introduced into the reaction vessel 
were determined by keeping tem- 
perature and agitation speed con- 
stant. The following conditions were 
imposed. 


Oil Used 500 g. of raw lin- 
seed oil 

Temperature 110°C. 

Agitation 1060 r.p.m. (832 
f.p.m.) 

Air Flow 0.01, 0.04, 0.08 
and 0.12 c.f.m. 


Figure 1 demonstrates that during 
the early stages or during the period 

















generally called the induction period, 
no viscosity increase of the oil can 
be noted. Actually it has been de- 
termined that during this period 
a continuous viscosity increase does 
occur, but this is so slight as to be 
imperceptible if ordinary measure- 
ments are employed. Similarly, re- 
fractive index, color, oxygen, con- 
tent, dielectric constant, power 
factor, and iodine value are only 
slightly affected during the induction 
period. The fact that real physical 
and chemical changes do occur dur- 
ing this period has been verified by 
ultraviolet absorption measurements 
since the entire absorption curves are 
progressively displaced to higher val- 
ues, as well as changes in peroxide 
value of substantial magnitude. It is 
illustrated in Figure 1 that the in- 
duction period terminates sharply 
and at the same time regardless of 
the air flow. Thereafter, the reaction 
rate (viscosity pickup) becomes a 
function dependent on the air flow 
rate and the greater the air flow, or 
perhaps more correctly the greater 
the ease of establishing contact be- 
tween the air-oil interface, the 
greater the change in the reaction 
rate. 


Effect of Agitation Rate 


FFECTS of agitation rate dif- 

ferences were followed by keeping 
temperatures and air flow constant 
at 110°C. and 0.12 c.f.m., respec- 
tively. Experiments were run at 1272, 
1060, 892, and 686 stirrer revolu- 
tions per minute. This corresponds. 
to an impeller tip speed of 1000, 832, 
696, and 538 feet per minute. 

Figure 2 shows that an increase 
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in the agitation speed increases the 
rate of reaction, not, however, until 
the induction period has been elimi- 
nated. This is similar to the effect 
which air flow exerts on the oxida- 
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. tion process. In general, the results 
—R ¥ obtained by increasing the agitation 
- > speed are concurrent to those ob- 

| iy tained by increasing the amount of 

yf: air entering into the system. Experi- 
\- ira ence has shown that, under these 
| \-} . conditions, agitation has a more pro- 
f \ hy nounced effect on reaction rate than 
45 air flow, provided a required mini- 
\<«) & mum of air is present. It may be 
i I? surmised, therefore, that the degree 

24 of turbulence which influences the 
ats ease of oxygen addition at the air- 
i, oil interface is by far the more im- 

a portant factor in accelerating the 

reaction than the quantity of air in- 





2 troduced once the threshhold quan- 

| tity sufficient to satisfy the reactive 
centers of the oil molecule has been 
exceeded. 

The. same relationships exist be- 
tween viscosity, per cent oxygen up- 
take, dielectric constant, refractive 
- @ index, and other constants regardless 
of air flow or agitation at any one 
temperature. This indicates that dif- 
ferences in air quantity and agita- 
tion on the bulk oxidation of any one 
oil are mainly physical in nature and 
do not effect the ultimate product. 


a ata bh cote 
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Effect of Temperature 


HE effect of temperature on the 
induction period and on the bulk 
oxypolymerization of raw linseed oil 
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Figure 3 


under otherwise constant conditions 
of air flow and agitation has been 
discussed in detail in an earlier publi- 
cation’. Figure three illustrates that 
within the temperature range of 84 
to 200°C. the initial rate of viscosity 
increase is identical for all tempera- 
tures. At a definite point in the 
oxidation, a change in the rate of 
viscosity increase occurs. The exist- 
ence of this rate change has made it 
possible to show that there are at 
least three distinct temperature 
regions, each characterized by dif- 
ferent types of oxidative changes. 
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They are: above 130°C. between 
84° and 130°C., and below 84°C. 
Temperature has a distinct effect 
on induction period length. In the 
intermediate temperature range, the 
length of the induction period de- 
creases exponentially with unit in- 
crease in temperature. At 130°C. and 
above, the induction period is of 
very short duration. During the 
initial stages of the oxypolymeriza- 
tion reaction the peroxide value in- 
crease is independent of the tempera- 
ture in the 84° to 200°C. range. The 
maximum value, however, ‘is a 
definite function of temperature; 
higher values correspond to lower 
reaction temperatures. Ultraviolet 
absorption analyses indicate that the 
formation of diconjugated systems 
reaches a maximum and that at tem- 
peratures between 84° and 200°C. 
the diene configuration as deter- 
mined by the characteristic inflection 
at 232 mp is never appreciably 
greater than 5%. Higher values are 
obtained at lower reaction tempera- 
tures. The results obtained are in 
agreement with the free radical pro- 
pagation theory of oil oxidation and 
appear to indicate the formation of 
an intermediate prior to oxidative 
molecular weight build-up. 


Effect of Composition 


N THE conventional classification 
of the fatty oils into non-drying 


(Turn to page 24) 
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Melmac Resins set the 


standard for uniformly high quality 





When the melamine part of your formulation is a MELMAC 
Resin, you can be confident that there will be no need for “formula 


juggling” to compensate for variations in quality or composition... 


nor will you ever see precious, hard-to-get raw materials wasted on 
rejected batches. The lot of MELMAC Resin you buy today will be 
the same as that you bought yesterday. Doesn’t that dependability 
mean more to you now than ever before? 


MELMAC RESIN 245-8 


.+. imparts fast cure, mar and chemical resistance 
along with color retention, to all types of indus- 
trial baking finishes. Compatible with the xylol 
soluble Rezyi® Resins, and with the Cyrcoro.* 
Resins. 


MELMAC RESIN 248-8 


--. combines all the good properties of MELmMAc 
245-8 with faster cure, better alkali resistance and 
reduced amino resin requirements. Excellent for 
many types of white and colored baking finishes. 


MELMAC RESIN 247-10 


... Offers the highest mineral-spirits tolerance, and 
the widest compatibility with alkyds and oleo- 
resinous varnishes. Excellent in roller coatings. 
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and drying oils, the latter are charac- 
terized by their ability to absorb oxy- 
gen from air and to form “dry” or 
coherent films when exposed in thin 
layers. This property, as all other 
physical and chemical behavior, is 
dependent on (1) the complexity or 
functionality of the oil molecule and 
(2) the degree and type of un- 
saturated fatty acids making up the 
triglyceride. Experimentally it has 
been shown that a “trifunctional” 
molecule, i.e. a glyceryl ester, is the 
minimum requirement for a satisfac- 
tory drying oil. All natural vegetable 
oils belong in this class. Of equal im- 
portance as the polyfunctionality of 
the drying oil molecule is the com- 
position of the fatty acid compo- 
nent. 

Natural oils are composed of the 
glycerol esters of a variety of acids 
which vary mainly in the number 
and position of their carbon to car- 
bon double bonds and are almost 
exclusively members of a series con- 
taining eighteen carbon atoms. The 
degree of unsaturation is important, 
since the drying speed and the rate 
of polymerization are greatly de- 
pendent upon the structure of the 
constituent fatty acids. 


Bulk Oxidation Behavior 


HE section deals principally with 
the effect that fatty acid com- 
position as existent in natural oils 
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has on the mechanical bulk oxidation 
of oils. 

Comparison of Drying and Non- 
Drying Oils—Cottonseed, peanut, 
and olive oils were blown at 1060 
rpm., 0.12 c.f.m., and 120°C. It is 
most probable that these oils were 
alkali refined and bleached for edible 
purposes. They compared 
against raw linseed and degummed 
soybean oils blown under the same 
conditions. This comparison is per- 
fectly adequate since the only effect 
of alkali refining on the rate of vis- 
cosity increase is a shortening of the 
induction period. 

The purpose of these experiments 
was to compare under identical con- 
ditions oils which vary considerably 
in their fatty acid constitution. 

Approximate fatty acid contents 
are reported in the literature (See 
Table 1). 


The viscosity increase of these oils 


were 






periods have been eliminated from 
this figure. It is significant that there 
is initially only a little difference in 
the rate of viscosity increase with the 
exception of olive oil. The rate, how- 
ever, does increase with an increase 
in unsaturation. The differences in 
rate become more pronounced after 
the point at which the rate changes 
and, here again, the greater the un- 
saturation, the greater the rate. 

The similarity in the initial re- 
action rate among linseed, soybean, 
cottonseed, and peanut oils, in spite 
of the large quantitative difference 
of linolenic and linoleic components, 
leads to the conclusion that the 
initial rate of reaction is governed 
by these constituents, with each hav- 
ing about the same potential for 
furthering the reaction. This leads 
to the further conclusion that the 
reaction rates of linolenic and linoleic 
components on bulk oxidation are 
the same. This is contrary to the 
behavior of these components during 
thermal polymerization where the 
linolenic has been shown to be much 
more reactive. 

The oleic segment is less prone to 
further molecular weight build-up 
and for this reason, since olive oil is 
predominantly composed of oleic 
segments, the rate of increase is 
slower for that oil. This reasoning 
may also be applied to the larger dif- 
ferences in rate after the rate change 
point if the assumption is made that 
the combined linolenic and linoleic 
constituents are preferentially used 
up in forming the oxypolymer. 


Comparison of Drying Oils—Com- 
mercial raw linseed oil, degummed 
soybean, solvent segregated soybean 
oil, and safflower oil were bulk 
oxidized to the gel stage at 100°C., 
1060 r.pm. and 0.12 c.f.m. The 
course of the reaction was followed 
by measurements of viscosity, color, 
refractive index, acid value iodine 





is plotted in Figure 4. Induction value, per cent oxygen uptake, and 

Linseed Soybean Cottonseed Peanut Olive 

Linolenic 45-55 2-6 --- --- --- 

Linoleic 15-25 45-55 40-50 20-25 5-8 

Oleic 15-25 30-35 25-30 55-65 75-85 

Saturated and 

lower chain 

fatty acids 8-12 5-15 15-25 5-15 5-15 

TABLE 1 
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ultraviolet absorption. Table 2 repre- 
sents the physical and chemical 
characteristics of the original oils. 
Per cent composition was determined 
by ultraviolet absorption’; those of 
safflower oil are accepted from the 
literature. 

Ultraviolet analysis showed that 
none of these oils possessed conju- 
gated linkages. 

The process of solvent segregation 
involves the removal of the more 
highly saturated molecules from the 
oil. In this manner, the iodine value 
is raised implying that the per cent 
fractions of the linoleic and linolenic 
fatty acid segments is increased. In 
other words, the quantity of reactive 
groupings capable of promoting 
molecular weight increase is higher 
than those present in the original 
oil. During the process minor oil 
components acting inductively on the 
glyceride are also removed as is parti- 
ally evidenced by improved color. 

Safflower oil, said to have proper- 
ties approaching those of linseed, 
has recently come into prominence 
as a commercial product. Its chemi- 
cal constitution is entirely different; 
the percentage of the linolenic acid 
component is very low and of the 
order of not over 2 or 3 per cent. 
The per cent of linoleic acid com- 
ponent, however, is high. Conse- 
quently, the quantity of reactive 
groups, according to data presented 
earlier, approaches that of linseed 
oil. Spectrophotometric and other 
data indicate that the oil used was 
a raw oil obtained perhaps by a 
mechanical extraction procedure. 

In Table 3 pertinent data relating 

to the oxidation of these oils have 
been summarized. 
Viscosity—In Figure 5 the viscosity 
is plotted logarithmically against the 
time of oxidation at 100°C. for the 
respective oils. The various induction 
periods have been omitted in this 
plot. It is indicated that the initial 
rates of viscosity increase are of the 
same order. 








Linseed* 
Linolenic >t. 
Linoleic 14.8 
Oleic 22.7 
Saturates 11.5 
Color 10+ 
Nd* 1.4789 
Per. Val. 28.0 
Acid Val. 2.0 
Iodine Value 177 
% Oxygen 11.82 





Soy* — Safflower 
8.0 13.2 0-2 
52.3 58.9 72-76 
24.2 16.3 20-30 
15.5 11.6 5-7 
11+ 9 10 
1.4730 1.4763 1.4746 
4.62 7.45 9.55 
1.2 1.7 2.4 
131 150.5 145.3 
11.50 11.68 10.84 


* Samples and per cent analyses were furnished by the Pittsburgh Plate Glass Co. 


TABLE 2 











All natural oils exhibit a change in 
the rate of viscosity increase, at a 
certain viscosity the rate of reaction 
decreases in the specified temperature 
range of 130°C. to 84°C. This rate 
change is significantly different for 
the various oils at any given tem- 
perature in this range. The rate of 
viscosity increase after this change 
decreases with a decrease in iodine 
value. 

No correlation has as yet been 
found between the amount of oleic 
acid segment in the molecule and the 
initial rate of viscosity increase. It 
seems from the data that increasing 
amounts of oleic and saturates do 
adversely effect gelation time. The 
overall reaction rate, exclusive of 
physical factors, appears to depend 
mainly upon (1) the quantity of re- 
active components, i.e. the combined 
amount of linolenic and linoleic acid 
segments, and (2) the molecular or 
stearic configuration of the indi- 
vidual triglyceride. The latter deter- 
mines the ease with which oxygen 
can react and propagate molecular 
weight increase. 

Evaluation of Usual Constants—At 
equivalent viscosities the color of the 
blown soybean oils and safflower oil 
was approximately the same but bet- 
ter than that of linseed. This points 
out that the presence of large quan- 
tities of the linolenic component dis- 








Time to Total 

Induction 1000 cps. 5000 cps. Time 
Period-hrs. (less induction period) to Gel 

Linseed Oil 3 3.1 5.2 10. 
Soybean 9.2 4.6 7.6 16.5 
Segregated Soy 0.5 4 6.8 12 
Safflower 3.8 4.1 6.9 BH 
TABLE 3 
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colors an oil more rapidly on oxida- 
tion than diethenoic components. 

The development of acidity ap- 
pears to be mainly a function of (1) 
the molecular configuration of the 
molecule and (2) the quantity of the 
monounsaturated and perhaps satur- 
ated constituents. 

During the oxypolymerization the 
gain in refractive index units at 
10,000 cp. was approximately 0.0080 
for all oils. More than half of this 
rise was attained at an average vis- 
cosity of 300 cps. 

The iodine value drop was some- 
what greater for linseed oil (75 units 
at 5000 cps.) than for the soybean 
and safflower oils (60 units at 5000 
cps.). Similiar to the refractive index 
values, the greatest drop occurred 
before 300 cps. was reached. 

The per cent oxygen increase with 
increase in viscosity is demonstrated 
in Figure 6. A relationship exists ap- 
parently between the logarithm of 
the viscosity and the percentage of 
oxygen in the molecule. At any given 
viscosity the quantity of oxygen is 
indicated to be of the same order 
for these oils. From this the con- 
clusion may be drawn that during 
oxidation the viscosity is directly de- 
pendent on the amount of oxygen 
that has been absorbed by the oil at 
the stated conditions. 

Peroxide Value—Figure 7 points out 
the fact that the rate of peroxide 
value increase in the initial stages 
of the oxypolymerization reaction is 
a function independent of tempera- 
ture in the 80° to 200°C. range. For 
this same temperature area it has 
also been found that the initial in- 
crease in peroxide value is of the 
same order for other unconjugated 
drying and non-drying oils (Figure 
8). The maximum value, however, 
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Comparison of Maximum Peroxide Value with 
Maximum Absorption at 232 my 


% ies hi Maximum E at 232 % Conju- 

Linoleic Viscosity Peroxide muy. gation 
Linseed 14.8 300 403 54.5 4.74 
Soybean 32:3 395 485 84.1 Tool 
Segregated 
Soy 58.9 260 495 97.5 8.48 
Safflower 72-76 275 697 123.5 10.74 

TABLE 4 








is a definite function of temperature ; 
higher values correspond to lower 
reaction temperatures. 

The maximum peroxide value at- 
tainable is dependent on composition 
as well as temperature. As the un- 
saturation of an oil decreases, higher 
maxima are reached. A notable dif- 
ference exists, however, for oils which 
have conjugated bonds. There the 
initial rise is actually slower and no 
definite peaks are observed. Upon 
reaching a maximum, the peroxide 
value remains at the same level over 
a large viscosity change. This, in con- 
junction with other data, definitely 
indicates that bulk oxidation for con- 
jugated oils follows a_ different 
mechanism than that of noncon- 
jugated oils This will be discussed 
later in greater detail. 

It was observed that for non-con- 
jugated oils the maximum peroxide 
values were attained at approxi- 
mately 300 cp.; at this viscosity the 
overall change in refractive index, 
iodine value, and per cent oxygen 
was approximately 50% of the total 
changes which take place up to 
gelation. 

Ultraviolet Absorption Analysis 
The absorption spectra of the raw 
oils were characteristic with the ex- 
ception of the segregated soybean 
which displayed an _ absorption 
maxima in the 272 my. region typical 
for triple conjugated bonds. None of 
these oils exhibited peaks at 232 my; 
consequently no double conjugated 
fatty acid segments were present. 
Upon reaction with oxygen typical 
curves were obtained displaying 
peaks characteristic of double con- 
jugation. 

Maximum absorption at 232 my 
was observed at the point where the 
soybean oils and safflower oil reached 
their maximum peroxide. This was 
not true for linseed oil; there maxi- 
mum absorption occurs after the 


maximum 232 my. has been attained. 
(Figure 8). 

The data in Table 4 suggests that 
for oils having a linoleic acid content 
of more than 50% and which are 
comparatively poor in the linolenic 
constituent, a relationship exists be- 
tween the absorption value at 232 
my. at the maximum peroxide and 
the quantity of linoleic component 
present. The correlation between 
peroxide value and absorption at 232 
my. suggests further that absorption 
at this wavelength is a function of 
conjugation involving oxygenated 
structures rather than carbon to car- 
bon linkages. Possible structures of 
conjugated hydroperoxides and 
others have been proposed earlier. 
Comparison of Linseed, Dehydrated 
Castor, and Tung Oil—It is gener- 
ally believed that the rate of viscosity 
increase of conjugated oils upon 
oxidation is faster than that of the 
other drying oils. Figure 9 illustrates 
that that is not actually so. The rate 
of increase is greater for linseed oil 
than either China wood oil or de- 
hydrated castor oil. The overall time 
required, nevertheless, to reach a 
certain viscosity may be less for the 
latter oils. This can be accounted for 
by two facts: 

1. The initial viscosity is 
greater than that of linseed. 

2. China wood oil and dehy- 
drated castor oil have no induc- 
tion periods. 

It appears that the oxidation re- 
action mechanism for conjugated oils 
is different as may be concluded 
from the ultraviolet and the shape 
of the peroxide value curves. 

In the case of conjugated oils 
maximum diene configuration is 
present in the original oil. Upon 
oxidation a constant decrease occurs. 
The rate of peroxide value increase 
for these oils does not correspond to 


that of other vegetable oils examined 
and the maximum value is of much 
lower magnitude (Figure 8). Simi- 
larly, the quantity of oxygen absorbed 
at any specific oxidation time is also 
less than that of the oils having 
isolated carbon double bonds. This, 
however, is most probably due to 
initially different viscosities. Upon 
superimposition of the oxygen curves 
to the same initial viscosity, no 
significant differences in the rate of 
oxygen absorption with rise in vis- 
cosity can be detected for China 
wood, dehydrated castor, or for the 
oils containing isolated carbon to 
carbon linkages only. 

The presented data suggest the 
following: 

1. The linolenic and linoleic seg- 
ments of a triglyceride molecule be- 
have similarly upon oxidation in 
bulk. 

2. Differences in oxidation be- 
havior, however, are noted for the 
oleic, elaeostearic, and 9, 11 linoleic 
constituents. 
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PROTECTIVE COATINGS 
(From page 16) 





Personnel 

The civilian leader of the Coatings 
and Preservation Branch of the Re- 
search Division of the Bureau of 
Ships is Mr. D. P. Graham. He is 
assisted by Mr. P. M. Van Etten on 
Organic Coatings, Mr. F. E. Cook 
and Mr. L. M. Newman on Preser- 
vation including temporary preser- 
vatives, and Mr. F. B. Nagley on 
Metallic and Ceramic Coatings. 

Commander F. H. Huron is the 
military head of the section with Lt. 
Commander W. S. Humphrey as as- 
sistant. The mailing designation for 
the Branch is Code 347, Bureau of 
Ships, Dept. of Navy, Washington 
25, D. C. 

The field personnel are as follows: 
Mr. W. W. Cranmer, Chief, Paint 
Section, Industrial Test Laboratory, 
Philadelphia Naval Shipyard, Phil- 
adelphia, Pennsylvania; Mr. W. G. 
Francis, Chief, Paint Laboratory, 
Norfolk Naval Shipyard; Mr. J. 
Saroyan, Chief, Paint Laboratory, 
Mare Island Naval Shipyard, Val- 
lejo, California. 
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The boy’s got lots of spirit. But the coach is 
cautious — he’s not sure yet just what the kid 
can do. So he'll let him work out with the 
junior varsity for a while longer — ’til he’s 
certain the boy is really “ready.” Then he'll 
work him into the line-up. 

You'll find U.S.I. using that kind of caution, 
too, in evaluating any new prod- 
uct. When they add something fee 
new to the U.S.I. line, you can 
be sure that it has been care- 
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cium “Now coach...NOW?” 





fully and thoroughly tested ... that it’s really 
ready to meet or exceed the most rigid specifi- 
cations. Only then is it allowed to bear the 
U.S.I. trade-mark. 

You can place your confidence in the proven 
quality of U.S.I. resins... alcohols... solvents 
... chemicals — in all of U.S.L.’s diverse line of 

products for the nation’s indus- 

re try. And courteous, dependable 

U.S.I. service is just as near as 
your phone. 


60 East 42nd Street, New York 17, N. Y. 





USTRIAL CHEMICALS, INC. 


BRANCHES IN ALL PRINCIPAL CITIES 
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N.. the “crook-shaped” 
agitator set at an angle in this TROY 
Mixer and the positioning of the agitator 
arm sections! Even in a motionless tub, 
the rapid rotation of this unique agitator 
imparts a very effective mixing action 
throughout the entire contents of the tub. 
Coupling this with.a rotation of the tub 
itself at an unsynchronized speed makes 
it virtually impossible for any part of 
the contents to miss getting into action. 
When operations are completed, the 
agitator is swung up and out of the tub 
by hand or power control. 


Two sizes are available: 40 and 60 gal- 
lons. Agitator drives: 3, 5 or 7% hp. 
Turntable drives: 1, 1% or 2 hp. Single 
or dual speeds available. 


Write us about your problem for our 
recommendations. 





TROY, 


Process Machinery Division 


TROY ENGINE & MACHINE CO. 


Established 1870 


PENNSYLVANIA, U.S.A. 
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INTERNATIONAL 


AGITATOR 
Use in Low Head Room 

Slow speed mixed or agitator is 
offered for use in connection with 
turbines, paddle, gate, horseshoe, 
anchor, and similar type slow speed 
stirrers. Its cohstruction makes it 
particularly adaptable in areas where 
there is low head room. International 
Engineering, Inc., Dayton, Ohio. 
PVP—April. 


CONICAL BLENDER 
All-Porcelain 

This conical-type blender is recom- 
mended for processing material that 
cannot be brought into contact with 
metal. The blendex holds 56 gallons 
and has an inside \diameter at the 
widest point of 24 |/4” and inside 
length of 463 3/4”. Paul O. Abbe, 
Inc., Little Falls, N. J. PVP—April. 


ROSIN ESTER 
Useful in Wax Emulsions 


Recent laboratory study of Am- 
berol 750, a fortified rosin ester, has 
developed new information useful to 
formulators of wax emulsions. 

As a modifier of wax emulsions, the 
Amberol is said to possess an unusual 
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combination of properties. It gives 
excellent leveling and high gloss to 
wax emulsions, eliminating the high- 
spots and streaks inherent in unmodi- 
fied emulsions. A synthetic resin, it 
is much less costly than shellac and 
superior to both shellac and Manila 
gum in uniformity and freedom from 
impurities. The resin has a pleasant 
odor and is readily incorporated into 
wax emulsions, where it enhances the 
stability of the emulsion despite re- 
peated freezing. 

A report of the laboratory study, 
including directions on preparation 
of emulsions and suggested formula- 
tions, is available on request to the 
manufacturer. Resinous Products Di- 
vision of Rohm & Haas Co., Phila- 
delphia, Pa. PVP—April. 
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FILTERING MEMBRANE 
Eliminates Clogging 


A new type of filtering membrane 
for its line of industrial filters has 
been developed. Designated as the 
Titeflex ‘‘Well-Screen” membrane, 
the new product is normally con- 
structed of 316 ELC stainless steel 
wire formed to a screen of cylindri- 
cal shape. Used within the filter it- 
self, to support the filter cake which 
is the actual filtration medium, these 
cylinders speed up the filtration 
process of filtration equipment. They 
are available in various sizes and can 
be provided in any alloy which can 
be drawn into wire. Titeflex Inc., 500 
Frelinghuysen Ave., Newark, N. J. 
PVP—April. 








CLARIFY VARNISH 
and LACQUER with...’ 


Every varnish maker can (and most of 
them do) use a Sparkler Filter to im- 
prove the clarity and brilliance of var- 
nishes, lacquers and other clear liquids 
by removing “fish-eyes,” skins, and 
other incidental solids and semi-solids. 

We invite correspondence on any 
special problem relaved to either of the 
above processes. Our engineers are 
ready to give you the benefit of years 


of experience in this field. 















Model 18-S-12 
Varnish Filter 
in mildsteel 

(steam jacketed) 


SPARKLER MANUFACTURING COMPANY, Mundelein, Illinois 
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NEW PRODUCTS 





FISHER 


UMBRELLA STIRRER 
For Narrow-Necked Flasks 

Inserting four-inch stirrer-propel- 
lors through narrow-necked flasks 
and similar vessels is a problem that 
is solved by use of a new Umbrella 
Stirrer manufactured by Fisher Scien- 
tific Company, which has four blades 
that can be closed to pass through the 
neck of a flask, then opened for maxi- 
mum stirring effectiveness. 

The Umbrella Stirrer, patented by 
Dr. Morris Graff of the National 
Cancer Institute, speeds up dissolv- 
ing action, preparation of slurries, 
mixing of emulsions, etc., and is par- 
ticularly valuable for use with a 3- 
neck flask when a minimum of expo- 
sure to air is desirable. The 12-inch 
shaft of the stirrer fits into chucks of 
any motor device accommodating 
1/4-inch rods. All parts of the stirrer 
are made of corrosion-resistant stain- 
less steel. 

The blades of the new stirrer can 
be twisted while within the flask so 
that a wide variety of shearing ac- 
tions is provided. Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, 
Penna. PVP—April. 


BEAKER LINE 
Stainless Steel 

Stainless steel beakers for labora- 
tory applications is offered in three 
convenient sizes: 1000, 2000 and 
3000 ml. Permanently attached Bake- 
lite handles and dripless pouring lips 
assure safety in use. Beaded top rim 
adds strength and rigidity to beakers. 
Meyer Scientific Supply Co., 221 
Atlantic Ave., Brooklyn 2, N. Y. 
PVP—April. 
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CONTAINER TESTER 
Simulates Actual Shipping 

A fatigue tester for testing of 
loaded paperboard, fiberboard, and 
wooden shipping cartons and boxes 
has a vertically mounted, revolving 
drum, consisting of a hexagonal- 
shaped testing chamber supported by 
two flanged steel heads, mounted on 
an I-beam base. An automatic count- 
ing device mounted on the base 
and tripped by pins indicates the 
number of times a carton drops from 
one baffle to the next. Test proced- 
ures are established that will indi- 
cate (1) the ability of a container 
to withstand various shocks and im- 
pact stresses simulating those which 
may be expected in handling and 


shipping. L. O. Koven & Brothers, 
Inc., 154 Ogden Ave., Jersey City 7, 
N. J. PVP—April. 


WEIGHT INDICATOR 
Improved Type 


Originally known as the Dillon 
Industrial Scale, this new unit has 
been re-designed and improved upon 
so that it is superior to the original 
version. Closer readings are now 
possible with a 16 inch dial diameter. 
It is especially advantageous where 
long or bulky objects cannot be 
easily moved to a cetnral weighing 
point. W. C. Dillon & Co., Inc. 1421 
South Circle Ave., Forest Park, 
Chicago, II]. PVP—April. 





SYLOID 308 is a new flatting agent of tremendous 
importance for flat-finish lacquers. This synthetic silica 
is inert and insoluble, with particle size minutely 
controlled, to assure uniformity. Every shipment is 
exactly like the previous, and so the results are always 
the same. Use SYLOID 308 and realize new high 
standards in flatting efficiency, mill room economy, 
and film characteristics. Use our technical advisory 
staff. Write for information. #T. M. Reg. Applied For 








Progress through Chemistry 


THE DAVISON C L CORPORATION 


Baltimore 3, Maryland 
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PHOTOVOLT 
Photoelectric GLOSSM ETER 





For reliable gloss measurements 

according to ASTM D523-49T 

on paints, varnishes, and lacquers 
Also fer 


@ Tristimulus Colorimetry with 3 _ Filters 
@ Sheen Measurements at 85 Degree Incidence 
@ Dry Hiding Power and Infra-Red Reflectance 


in accordance with Federal Specifications TT-P-141b 
Portable, rugged, simple to operate 
Write for Bulletin #677 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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GUAI-A-PHENE 
GLIDCOL-REGULAR 
GLIDCOL-WW 


All for anti-skinning — 
One for every specific requirement 


sold by 


E. W. COLLEDGE, G.S. A., Inc. 


52 Vanderbilt Ave. P. O. Box 389 25 E. Jackson Blvd. 
New York 17 Jacksonville, Fla. Chicago 4, Ill. 


2775 East 132nd St, at Shaker Square 503 Market Street 
Cleveland 20, Ohio San Francisco 5 
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WU make a difference 
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. 
When you place your order 
with Barrett you're assured 
prompt, dependable service 
and top-quality products, 
backed by 96 years of suc- 
cessful manufac- \ 
turing experience. NY 


WHEN YOU NEED A COAL-TAR SOLVENT 










Benzol 
Toluol 
Xylol 


GET /T 
Hi-Flash Solvent 7ROM 





Reg. U. 8. Pat. Of. 
Phone your orders for express tank-truck deliveries 


BOER icccvcesesess Malden 2-7460 Indianapolis .......-. — a 
Los Angeles ........++-+ utua 
— ptt bcdy et or yoo Nework .....--65055 Mitchell 2-0960 
CHICEBO ccccccccceves Bishop 7-4300 eines MMs cows Whitehall 4-0800 
Glovetand ..cccccsccsse Cherry 5943 Philadelphia ....... Jefferson 3-3000 
Dawe .cccccecces Vinewood 2-2500 BD. Geuls scvvescedeves Lockhart 6510 


Hi-Flash Solvent available at all stati except Buffalo. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y. 
In Conada: The Barrett Company, Lid., 5551 St. Hubert Street, Montreal, Que. 
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realize TREMENDOUS SAVINGS 


Paint Manufacturers! 













Send for New Folder illustrating 
Elgin Equipment—Address Dept. VB 
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AUTOMATIC COVER DROPPER 
AND CAPPER... 


applies double or triple 
friction plugs to containers; 
one-quarter pint up to 


and including gallons 


Write today for details 
























4 GOOD PRODUCT \ 


A BETTER ODOR = 
MORE SALES 
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Industrial Aromatics and Chemicals 
330 West 42nd Street, New York 18, N.Y. 


Branches: Philadelphia * Boston « Cincinnati « Detroit 
Chicago « Seattle * Los Angeles « Montreal * Toronto 
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UNITED CARBON COMPANY, INC. 


CHARLESTON 27, W. VA. 
NEW YORK AKRON CHICAGO BOSTON 
CANADA: CANADIAN INDUSTRIES, LIMITED 











FOR EVERY TYPE OF 









i ee ee ee Waar eet. 

















Fecha RCSA Re a at RS 














NEW PRODUCTS 


COMPACT PUMP 
For Viscous Liquids 


Compact pump known as the M-3, 
is the smallest and most compact 
unit the company has designed to 
date, with an overall length of only 
3 9/16 inches. Its compact size per- 
mits it to fit in cabinets where only 
limited space is available. 

Ideally adapted to a wide range of 
applications in the handling of liquids 
and viscous fluids, these pumps are 
available in sturdy Naval Bronze 
Forgings which last indefinitely and 
will not corrode. This new model 
was specifically designed to meet the 
need for a compact, economically- 
priced pump which would deliver all 
the advantages normally associated 
with pumps of larger size. Eco En- 
gineering Co., 12 New York Ave., 
Newark, N. J. PVP—April. 
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PASTE MIXER 
Stainless Steel 


A 60 gallon, stainless steel, heavy 
duty paste mixer, will provide a 
method of supplying paste of uni- 
form consistency, characteristics and 
temperature under accurate dis- 
charging conditions. 

The mixer is built with a rec- 
tangular mixing tank, having a half 
round bottom, with inside dimen- 
sions of 51” long, 30” wide and 
18144” maximum depth. The tank is 
jacketed on the round bottom for 
36” of its length for steam heating 
at 125 p.s.i. working pressure. 

A full-length, stainless steel, rib- 
bon type spiral agitator, with inner 
and outer ribbons having opposite 
thrusts, assures thorough mixing 
action. The agitator shaft is driven, 
through a 4 to 1 reducing chain 
drive, at approximately 87 r.p.m. by 
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a 2 h.p. gearhead motor mounted on 
the channel iron base. 

The curved cover is hinged for 
quick and easy access for filling and 
cleaning purposes. Discharge is 
made through 142” discharge open- 
ing, employing a rotary pump driven 
by a 1% h.p. gearhead motor. Dis- 
charge piping has a swiyel joint de- 
sign, making yat or Arum loading 
fast and simple. Spillage losses are 
kept to a mihiptam by the use of 
two pump “Start-stop” and “mo- 
mentary fill” push button controls. 
A thermometer is located in the dis- 
charge line for checking the tem- 
perature of the discharging paste. 
L. O. Koven & Brothers, Inc., 154 
Ogden Ave., Jersey City 7, N. J. 
PVP—April. 
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right at your fingertips. CaRBIDE’s Solvent Selector Chart 
is now available in business-letter size for convenient 


stay-in-your-chair reference. You can keep it in the 


pocket of your desk pad. 


Call the nearest CARBIDE 
office for your copy (be sure 
to ask for F-7465, the desk- 


size version), or write to: 


ile: 


Have helpful data on 
75 ester, ketone, and 
glycol-ether solvents, 


couplers, and plasticizers 








CASEINS 
High Stability 


“Protovac Caseins” are developed 
to meet special requirements in the 
fields of leather finishes, paints, paper 
coatings, sizings, etc. According to 
the manufacturer these products have 
been made under controlled condi- 
tions to give a completely uniform 
compound with consistent pH and 
viscosities. Many grades are soluble 
in cold water without the addition of 
alkali and will tolerate formaldehyde 
without gelling, and remain stable at 
room temperatures for months. The 
Borden Co., Chemical Div., 350 
Madison Ave., New York, N. Y. PVP 
—April. 
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Conducted by 


Lancaster, Allwine & 
Rommel 


PATENTS AND COPYRIGHTS 


424 Bowen Building, 
Washington, D. C. 


Complete copies of any pat- 
ents or trade-mark registration 
reported below may be ob- 
tained by sending 50c for each 
copy desired to Lancaster, All- 
wine & Rommel. 











Paint Mixing Machine 
U. 8. Patent 2,527,556. Alwin Kost, 
Portland, Oregon. 

A mixing machine comprising a lever; 
fulcrum means for said lever positioned 
between the two ends of the lever and 
closer to one end than the other and 
supporting said lever for universal move- 
ment; receptacle holding means carried 
by the shorter end portion of said lever; 
means for moving the other end portion 
of said lever in a circular path to there- 
by impart a swash plate movement to 
said receptacle holding means; a lever 
oscillating arm positioned approximately 
at right angles to said lever and radially 
of said lever; pivot means connecting 
one end of said lever oscillating arm with 
said lever the axis of said pivot means 
being perpendicular to and intersecting 
the axis of said lever; and pivotally 
supported socket means slidably support- 
ing the outer end portion of said lever 
oscillating arm to thereby oscillate said 
receptacle holding means simultaneously 
with the swash plate movement thereof. 


Anti-fouling Paints 
U.S. Patent 2,533,744. Davis A. Skinner, 


Compton, and Thomas F. Doumani, 
Los Angeles, California, assignors to 
Union Oil Company of California, Los 
Angeles, Calif., a corporation of Cali- 
fornia. 


An anti-fouling paint composition 
comprising a paint which is normally 
subject to fouling by marine organisms 
when applied to surfaces exposed to 
marine waters and a copper alkyl mer- 
captide having from 1 to 7 carbon atoms 
in an amount sufficient to inhibit said 


fouling. 
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Corrosion Inhibiting Materials 


U. S. Patent 2,532,407. Sven Christian 
Johansson Goteborg, Sweden, 


A corrosion inhibiting, surface treat- 
ing composition consisting essentially of 
a liquid, metal surface coating agent 
which is a member of the class con- 
sisting of a lubricant, paint, varnish, 
lacquer, and disinfectant, and containing 
therein a minor amount of an alkali salt 
of a nitroparaffin sufficient to impart to 
said liquid coating agent when applied 
to the metal surface the capacity to 
inhibit the corrosion of the metal sur- 
face, said nitroparaffin being a member 
of the class consisting of nitromethane, 
nitroethane, and nitrophenylnitrometh- 


ane. 


Aluminum Paste 


U.S. Patent 2,525,280. Everett R. Allen, 
Jersey City, N. J., assignor to Metals 
Disintegrating Company, Inc., Eliza- 
beth, N. J., a corporation of New Jersey. 


An aluminum paste pigment having 
improved resistance to deterioration of 
leafing power and comprising aluminum 
flakes, a liquid hydrocarbon phase and 
a leafing agent and containing at least 
about 0.2 to about 5 per cent, of the 
weight of said metal flakes, of an ali- 
phatic amide represented by the formula 


C,H2, + ,—CONH, 
where n is not less than 13 nor greater 
than 20, said liquid hydrocarbon phase 
being a solvent for said amide. 





Take a 
NEw 
Look at 


ap 
NITROPARAFFINS 


THE NITROPARAFFINS are now available in larger quantities at lower prices 


| than ever before because of marked improvements in the process. 


The NP’s have thoroughly demonstrated their usefulness to the protective- 
coating industry in the formulation of cellulose acetate, cellulose triacetate, 
and cellulose acetate butyrate lacquers and adhesives. In addition, they have 
found use in specialty products based on various vinyl-type resins. 


The NP’s possess strong solvent power for the cellulose acetate family of 
film formers, perfectly filling the demand for good, medium-boiling, flow- 


promoting solvents in this field. 


Look the NP’s over again—in the light of increased availability and de- 
reased prices. A request on your company letterhead will promptly bring 


c 
you additional data. 


INDUSTRIAL CHEMICAL DIVISION 


COMMERCIAL SOLVENTS CORPORATION 
17 East 42nd Street, New York 17, N. Y. 


| PRODUCTS: Ethyl Alcohol & Derivatives »« Acetone * Butanol & Derivatives » Formaldehyde 


Methanol * Amines « Nitroparaffins « Crystalline Riboflavin 
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Coating Composition 
U. S. Patent 2,526,439. Jack T. Thurs- 
ton, Riverside, Conn., assignor to Amer- 
ican Cyanamid Company, New York, 
N. Y., a corporation of Maine. 


A coating composition comprising an 
aminoplastic resin selected from the 
group consisting of urea-formaldehyde 
resins and melamineformaldehyde resins, 
in a volatile organic dispersion medium, 
and 1%-5% of a phosphoric acid 
derivative of a saturated hydroxy ali- 
phatic ester containing 4-8 carbon 
atoms, wherein said hydroxy group is 
attached to the acid portion of said 
ester. 


Polyvinyl Chloride Solutions 


U.S. Patent 2,538,091. Donald Finlay- 
son and Ailbert William Mortimer 
Cooke, Spondon, near Derby, England, 
assignors to Celanese Corporation of 
America, a corporation of Delaware. 


A solution in a volatile solvent of a 
polyvinyl chloride which is insoluble in 
methyl! ethyl ketone, said solution con- 
taining 3 to 10% by weight of the poly- 
vinyl chloride, said solvent consisting of 
cyclohexanone diluted with a_ non- 
associated liquid of boiling point below 
85° C. that is not a solvent for polyviny] 
chloride, said liquid containing methy] 
ethyl ketone, the ratio of said liquid to 
the cyclohexanone ranging from 5:1 to 
40:1 and the ratio of methyl ethyl ke- 
tone to polyvinyl chloride being at least 
2.4:1, said ratios being by weight. 


Modification of Drying Oils 


U. S. Patent 2,529,528. Gordon M. 
Williams, Glens Falls, N. Y., assignor 
to New Wrinkle, Inc., Dayton, Ohio, a 
corporation of Delaware. 


The method of increasing the siccative 
power of double bonded fatty oils and 
the fatty acid thereof which comprises, 
halogenating at least a portion of the 
double bonds of said fatty compounds 
and thereafter reacting the halogenated 
product with a metallo-unsaturated ali- 
phatic compound. 





LANCASTER, ALLWINE & 
ROMMEL 


REGISTERED PATENT 
ATTORNEYS 


@ 

Suite 424, 815—15th St., N.W. 
Washington 5, D. C. 
Patent Practice before U. S. 
Patent Office. Validity and In- 
fringement Investigations and 

Opinions. 

Booklet and form “Evidence of 
Conception” forwarded upon 
request. 

















©. Sunshine Arc — 


Weather-Ometer Type XW 


A modernized and redesigned version of the open 


flame X-1 and X-I-A Weathering Units 


Many of the control features that have proven their dependability in the 
Atlas Twin Arc Weather-Ometer have been combined with some features 
of the original X-1-A weathering unit to make a new Weather-Ometer 
of advanced design. 

In the Type XW a new means of maintaining constant temperature is 
provided. Far more accurate temperature control is now available. 

Radiation is from a Sunshine Carbon Arc which is of the motor-driven, 
open-flame type. Natural sunlight or intensified ultra-violet radiation is 
available depending upon the type of carbons and filters used. The light 
source has been improved to provide 16 hours of continuous operation 
as well as a number of other added conveniences. 

All instruments are located on a convenient control panel, including 
an arc voltage setting switch and meter, cycle control of light and water 
spray, 1 to 24 hour shut-down time switch, thermo-regulator and running 
time meter. 

Type XW is fully automatic and may safely be left in unattended 
operation overnight. If deionized water is to be used, aluminum spray 
piping can be furnished. The capacity of the stainless steel lined testing 
chamber is 54 panels. The machine is sturdily constructed and is shipped 
assembled, ready for connection. 


ATLAS ELECTRIC DEVICES CO, 361 w. superior St., Chicago 10, III. 


FADE-OMETERS © LAUNDER-OMETERS © WEATHER-OMETERS 
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ROSS MIXERS CAN HELP 


You make a wise choice when you 


use ROSS MIXERS... 


By all standards, you are assured of 
maximum production and depend- 


able operation. 


For detailed information on these 
Mixers, or on the latest Ross 3 Roll 


Mills — write today. 


RECONDITIONING 
it will pay you to investigate our 
REBUILDING AND RECONDITIONING #131 AB—HEAVY DUTY 


CHANGE TANK MIXER. 150 
GALLON CAPACITY. For thin- 


service. 








CHARLES ROSS & SON COMPANY 


Manufacturers of Mixing and Grinding Machinery Since 1869 


156 CLASSON AVENUE 


Motor: Explosion-proof. 





#132 — NEW MODEL HEAVY 
DUTY PASTE MIXER. 150 GAL- 
LON CAPACITY. For rapid and 
thorough mixing of all types 
of pastes or semi-paste mate- 
rials. Newly designed stirrers 
assure more uniform and 
rapid mixing. Also made in 
larger and smaller sizes. 


13} 5 (@1@) 4 4. Een. ae & 





ning down, shading, and tint- 
ing standardized batches of 
paints, enamels or lacquers. 
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WATERGROUND AND MICRO 






Mica is beneficial with rust inhibitive pigments permitting 
small amounts to be used. It also provides better adhesion, 


better brushing qualities and reduces penetration 
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THE ENGLISH MICA CO. 


STERLING BUILDING, STAMFORD, CONN. 














CALENDAR 
OF 
EVENTS &. 


stsimimmamnieaneadeenaa 

April 17-20. Twentieth National 
Packaging Exposition of the 
American Management Associ- 
ation, Auditorium, Atlantic 
City, N. J. 

April 24. Association of Consult- 
ing Chemists and Chemical En- 
gineers, Shelburne Hotel, New 
York, N. ¥. 

April 27-28. Annual Joint Meet- 
ing of Dallas-Houston Paint and 
Varnish Production Clubs, 
Shamrock Hotel, Houston, 
Texas. 

April 30-May 4. National Ma- 
terials Handling Exposition, In- 
ternational Amphitheatre, Chi- 
cago, Ill. 

May 24-25. Society of Plastics In- 
dustry Meeting, Greenbrier Ho- 
tel, White Sulphur Springs, 
W. Va. 

June 18-22. A. S. T. M. Annual 
Meeting, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

Oct. 22-24. Thirteenth Annual 
Forum of the Packaging Insti- 
tute, Hotel Commodore, New 
York City, N. Y. 

Oct. 29-31. National Paint, Var- 
nish and Lacquer Association 
Convention, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

Nov. 1-3. Federation of Paint and 
Varnish Production Clubs, Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. Paint Industries 
Show, Oct. 31-—Nov. 3. 














CLASSIFIED 
ADVERTISEMENTS 


Rates: $.20 per word, except 
those seeking employment, for 
which rate is $.10 per word. 
Minimum: ten words. Address all 
replies to Box Number, c/o Paint 
and Varnish Production, 855 
Avenue of the Americas, New 
York 1, New York. 





Production Manager. Paint plant 
production manager of proven ability 
desires greater use of capabilities. Not 
a chemist but thoroughly versed in 
practical modern production meth- 
ods and its phases; labor relations, 
purchasing, cost, sales, office func- 
tions, etc. Available July first. Em- 
ployers advised of this action. Box 
109 Paint and Varnish Production. 
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E. ARNOLD BISBEE 


Falk & Co. Appoints 
E. A. Bisbee 


Announcement has been made by | 
David Lewis, vice president and western | 
manager of Falk & Company, of the | 
appointment of Mr. E. Arnold Bisbee | 
as Manager of Linseed and Soybean Oil | 


sales for the Midwest territory. Mr. Bis- 


bee has recently moved to Chicago to | 


assume his new duties. 

Mr. Bisbee is well known in the flax 
crushing and linseed oil industries, hav- 
ing spent his entire business career in 


this field. Prior to his association with | 


Falk & Company, Mr. Bisbee was Sec- 


retary and a director of the Bisbee Lin- | 


seed Company of Philadelphia, which 
had been organized by Messrs. E. C., 
A. L., and F. J. Bisbee, his father and 
uncles. He had been associated with that 
company in Amsterdam, New York, and 
Philadelphia since 1928. He was a mem- 


ber of the Minneapolis Grain Exchange | 


and the Linseed Advisory Committee of 


the Department of Agriculture. Mr. Bis- | 
bee joined Falk & Company in January | 


1950 as Branch Manager, when the 


Philadelphia plant of the Bisbee Linseed 


Company was acquired by Falk. 
. 


Kilby Resigns as Secretary of 
American Tung Oil Association 
W. W. Kilby of Poplarville, Miss. has 
resigned as executive secretary of the 
American Tung Oil Association in order 


that he may return to tung research with | 


the Mississippi Experiment Station. He 
will remain as executive secretary until 
a successor can be appointed. 


Plaskon Names Dr. H. Hoppens 
Associate Director of Research 
Dr. Harold Hoppens has been pro- 


moted to the position of associate di- 
rector of research for Plaskon Division, 
Libbey-Owens-Ford Glass Company, 
Hoppens will continue in charge of 
coating resin’s research, in which field 
he has been engaged since joining 
Plaskon nine years ago. 








Rapids-Standard to Exhibit 
Equipment at Handling Show 


Newest models of Rapistan Material 
Flow equipment will be exhibited in 
Booths 154 and 155 during the Fourth 
Annual Material Handling Exposition in 
Chicago, April 30 through May 4, 1951. 
Three types of equipment, vital to every 
business with handling problems, will be 
displayed in these booths by The Rapids- 


Standard Company, Inc., of Grand Rap- 
+ ° . . 
ids, Michigan. 
Kenneth Specht Heads 
National Lead Co. Sales 


Kenneth C. Specht has been named 
manager of trade sales for National Lead 
Company. He continues as assistant to 
the manager of sales, paints, pigments 
and oils of the company. 


CSC Appoints Sydney T. Ellis 
Assistant to the President 


Sydney T. Ellis has been appointed 
assistant to the president of Commercial 
Solvents Corporation. . 








SPECIFY 


Tain) 


The same high pigment dispersion standards required 
for top-quality civilian coatings are often necessary 
for military coatings. Better wetting of the pigment 
... reduction of agglomerates ... greater color 
development - . . superior uniformity . . . these are 
sometimes important factors in meeting 
government specifications. 


Get in touch with R-B-H if you have a dispersion problem 
connected with specification development work. 

Our dispersion technicians are on call. Our 
laboratories are at your disposal. Our plant can make 

a gallon or fifty drums. 


R-B-H . . . for finishes of integrity. 


DIVISION OF INTERCHEMICAL CORPORATION 
DISPERSION TECHNICIANS 
BOUND BROOK, NEW JERSEY 
Pigment dispersions in nitrocellulose; ethyl cellulose; urea formaldehyde, 


vinyl and alkyd resins; chlorinated rubber and other plastic binders. 
R-B-H IS A TRADE-MARK OF INTERCHEMICAL CORPORATION 
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A. E. WHITNEY, JR. 


A. E. Whitney Named Special 
Representative for Goodyear 


Appointment of A. E. Whitney, Jr. 
asa special representative of the Chemi- 
cal Division, The Goodyear Tire & Rub- 
ber Company, with headquarters in New 
York, has been announced. 

Mr. Whitney will offer technical ser- 
vices to customers in the New England 
and Middle Atlantic states on Good- 
year’s Pliovic (vinyl) resins. 

Mr. Whitney joins the Goodyear 
Chemical organization with a wealth of 
experience in the research, development 
and production of vinyl in coated fabrics, 
printing inks and other uses for these 
resins. 

A native of Paterson, N. J., he is a 
graduate of Nutley, N. J. high school 
and the Newark College of Engineering 
with a degree in Chemical engineering. 
During the war he was actively engaged 
in work on thin films and coated fabrics 
at Brooklyn Polytechnic Institute, where 
considerable work was done by the 
Quartermaster Corps. 


A. L. Geisinger Named Vice Pres. 
Of Diamond Alkali Company 


Appointment of A. L. Geisinger to a 
vice presidency in Diamond Alkali 
Company was announced recently by 
president Raymond F. Evans following 
action by the Board of Directors. 

In this new role with the company, 
which he long has served in executive 
capacities, Mr. Geisinger will have 
charge of Diamond's activity in the 
organic chemistry field. 
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Rohm & Haas Augments 
Ohio Development Staff 

The Resinous Products Division of 
Rohm & Haas Co., chemicals manufac- 
turer, has appointed Carl B. Bennett 
to its field staff in the Ohio area. Work- 
ing out of Cleveland headquarters, he 
will complement George T. Sohl in sales 
and development work with the com- 
pany’s Paraplex polyester resins and 
plasticizers, Amberlite ion exchange res- 
ins, and resins for the rubber industry. 

® 

Calco Appointments 


Donald S. Barnes has been appointed 
sales representative for the Cincinnati 
territory and R. N. Griswold, formerly 
Cincinnati Branch Manager. has been 
named Mid-Central Regional Sales Man- 


ager. 





Here’s a 


More Stable Supply 
of Polyols! 


Abundant agricultural products are the 
source of Atlas sorbitol—the polyol (poly- 
hydric alcohol) least subject to fluctuations 
in price and availability. And, now, Atlas 
is doubling its sorbitol production—a job 
planned for completion late in 1951. 


This means that now is the time to take a 
look at your future needs for polyols... the 
time to plan to make the most of the ad- 
vantages of sorbitol-based vehicles. 

Atlas sorbitol offers you demonstrated ad- 
vantages in the synthesis of hard gums, 
‘in situ” varnishes, tall oil esters, alkyd 


‘ 


Atlas Mineral Promotes Erich 


Atlas Mineral Products Company has 
announced that Earl Erich, formerly of 
the Technical Service Department, has 
been made Product Director for Linings 
and Coatings. 

. 


M. K. Howlett Heads 
G-E Silicone Sales 


Mark K. Howlett of the General 
Electric Company’s Chemical Depart- 
ment, has been appointed silicone sales 
supervisor, with headquarters at Water- 
ford, N. Y., according to Robert G. 
Baumann, manager of silicone products 
sales. 

With his new appointment, Mr. How- 
lett will have direct responsibility for 
selecting, organizing and directing the 
silicone field sales organization. 


resins. Sorbitol-based vehicles give you 

the range of control you want on melting points, viscosities, solu- 
bilities in your maleic and phenolic modified resin esters. And sor- 
bitol is a polyol of outstanding purity and color. 


Write for the Atlas booklet giving practical formulas and specific 
directions for making sorbitol-based vehicles. It includes many sugges- 


tions for new products. 


ATLAS 


ATLAS POWDER COMPANY, Wilmington, Del. . Offices in principal cities . Cable Address—Atpowco 
ATLAS POWDER COMPANY, CANADA, LTD., Brantford, Canada 
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Metals Disintegrating Company 
Holds Conference at St. Louis 


A most successful two-day meeting of 
its metal pigments sales organization 
leaders was held recently at Hotel Jef- 
ferson, St. Louis, Mo., by the Metals 
Disintegrating Company, Elizabeth, 
N. J., manufacturers of metal pigments, 
metal powders and metal abrasives. 

The conference was opened with a 
message of welcome and statement of 
the purpose of the meeting, by H. E. 
Hall, President and General Sales Man- 
ager of M. D., who then turned the 
chairmanship of the session over to Har- 
old E. Collins, Assistant General Sales 
Manager of the company. Key personnel 
from the entire country were present to 
participate in a program in which was 
detailed the latest sales and technical 
data about the company’s products and 
markets. (See above photo. 


Glidden Promotions 


Promotion of Robert P. Morris to the 
position of Related Products Manager 
was recently announced by Alexander 
D. Duncan, vice president in charge of 
the Paint and Varnish Division of The 
Glidden Company. 

At the same time, Mr. Duncan an- 
nounced the appointment of Andrew J. 
Duncan to succeed Mr. Morris as ex- 
ecutive assistant. 


Materials Handling Exposition 


The most extensive discussion of ma- 
terials handling problems, a phase of 
industry which now involves upwards 
of 25 per cent of production payrolls, 
has been announced for the Materials 
Handling Conference to be held at the 
International Amphitheatre, Chicago. 
The conference will be held during three 
of the five days of the fourth National 
Materials Handling Exposition, April 
30 to May 4, inclusive. 

The conference will be sponsored by 
the American Material Handling Society 
and the exposition by the Material 
Handling Institute. Clapp and Poliak, 
Inc., New York, will conduct the ex- 
position. 
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Moyer Heads Technical Sales 
Of McCloskey Varnish in Chicago 


Mr. H. B. Almond, vice-president and 
director of sales has announced the ap- 
pointment of Mr. George H. Moyer as 
technical sales manager of the Chicago 
Division. 





A. C. Nispel Representing Troy 
Machine in New England 


A. C. Nispel, Inc. of 131 Beverly St., 
Boston 4, Mass. is now representing the 
Troy Engine and Machine Company in 
the New England area. Troy’s line in- 
cludes roller mills, colloid mills and 
mixers. 

. 


Monsanto Appointments 


L. W. Miller was appointed branch 
manager of the special products depart- 
ment of Monsanto Chemical Company’s 
Western Division. 

Mr. Miller will succeed W. P. Willis, 
Jr., who has been named plant manager 
of the company’s Santa Clara, Calif., 
operations. Mr. Miller has been serving 
as senior sales representative of the spe- 
cial products department. 





UNTARNISHED VARNISH RECORD 


Noted Manufacturer Gives Large Share of Credit 
to Uniformity and High Solvency of Sun Spirits 


One of the country’s principal varnish 
manufacturers rates Sun Spirits as 
one of the big factors contributing to 
his success. Proud of his record for 
even-drying, high gloss, durable fin- 
ishes, he has used this “Job Proved”’ 
solvent for more than 21 years. He 
has nothing but praise for its excep- 
tional uniformity and high solvency. 

Sun Spirits is a carefully balanced 
product. It has good wetting-out 
power. Volatility is controlled to in- 


SUN PETROLEUM PRODUCTS 


"JOB PROVED” IN EVERY INDUSTRY 


sure a rate of drying that is neither too 
fast nor too slow. Purity is checked 
and rechecked to make certain of a 
reliable, high-quality product. In new 
formulas, as well as old, and in ex- 
perimenting with new materials, rely 
on the uniformity and quality of Sun 
Spirits. For full information, get in 
touch with your nearest Sun Office, 


SUN OIL COMPANY - Phila. 3, Pa. 
In Conade: Sun Oi Company, Lid. 
Toronto and Montreal 


SUNOCD: 








This Air Testing Machine 

inspects each can with 20 

Ibs. of air per square inch. 

Only quality cans can pass 
this rigid test! 


are quality tested 
for product protection 


Every Davies can is individually in 

spected with the best testing equipment. 
Paint manufacturers using Davies cans 
are assured of the w/timate in product 
protection ... As specialists in paint con- 
tainers, the entire facilities of Davies Can 
are at the exclusive service of the paint 


i in cans and the 
industry... For the finest in c 


‘ ’ = 
best of service, get in touch with Davies! 


THE DAVIES CAN COMPANY 


8007 GRAND AVE. - CLEVELAND 4, OHIO 











HELLIGE 


VARIN 05 27] 
COMPARATOR 
emocorine MOMEUDING 


GLASS COLOR STANDARDS 













Modern Apparatus for Precision 
and Accuracy in Color Determi- 
nations of Varnish, Oils, Resins, 
Nitro-Cellulose Lacquers, and 
Similar Transparent, Colored 
Liquids. 


Write for 
Catalog No. 605-40V 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD.. LONG ISLAND CITY 1, N.Y. 





HEADQUARTERS FOR COLORIMETRIC APPARATUS 
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perfect performance 
in your products! 


Backed wi ith an outstanding World 
War II service record, Falkyd Resins 
step to the front i in the mobilization 
program. As key raw materials, they 
play av re the manufacture of 
teen rariety « of finishes and protec- 

tive c cathe ngs including those for tanks, 
ships, ammunition, aircraft and j. jeeps. 


If you have an Army or Navy Speci- 
ficatic sto pct . the facilities of our 
ae ory and s staff are at your dis- 
.to he find the right Falkyd 
© meet your specification 
requirement. 
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FALK & COMPANY 
PITTSBURGH 30 PA 
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The extra durability, the finer weathering 
qualities that Acicular Zinc Oxide gives to paint 
can be obtained with AZO Acicular Zinc Oxides 
available in a wide range of oil absorptions 






to meet your requirements. 













A high oil absorption 
Zinc Oxide 

having large 
Acicular Particles 
which gives 

heavy body. 


A medium oil absorption 
Acicular Zinc Oxide 
imparting exceptional 


weathering qualities 












to exterior paints. 





A definitely Acicular type with a 
lower oil absorption, but chemically identical 


with AZO ZZZ-11 and AZO ZZZ-22. 



















AMERICAN ZINC SALES CO. 


This book has been designed to 
Distributors for American Zinc, Lead & Smelting Co. 


help you select the right zinc 
oxides. Ask for your copy now. COLUMBUS, OHIO «¢ CHICAGO « ST. LOUIS * NEW YORK 
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elpful Facts on Hot Lacquer 


Here are a dozen booklets with up-to-date information especially 
prepared to help you tell industry abcut recent advancements in 
lacquer technology. The new and rapidly developing market for 
hot-spray lacquers is outlined in the survey report, “Who Uses 
Hot-Spray Lacquer and Why.”’ Other literature describes modern 
lacquer’s merits in the packaging, paper, furniture, and automo- 
tive fields. You’ll want copies for your files and quantities are 
available for distribution to your customers. Let these informa- 


tive sales aids go to work for you. 


f] HERCULES POWDER COMPANY 926 Market St., Wilmington, Del. 





















mic WATER-CROUND 


Every Paint manufacturer using Water-Ground 
Mica should be using ““CONCORD”’ because: 
1—It is ground exclusively from a clean, white Musco- 
vite Mica scrap imported from India and Africa. 
2—It is whiter and purer. 
3—It is strictly competitive in price. 





Send for samples and prices 


CONCORD MICA CORPORATION 


35 Crescent Street -t- Penacook, N. H. 
‘‘Pioneers in producing Mica for Paint’ 
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: Castung 504’s fast kettling, flexibility, good water and alkali re- 
sistance and excellent film hardness make it the practicable replace- 

ment for tung oil. Castung 504 is similar to Castung 403 U-V or 
Z-3 (DCO) in kettling and film performance characteristics. How- 





ever, initial color and color retention are not quite as excellent. 


, : - Kettle Rate 
Castung 504 is superior to ma- ; Dry 
leic treated and activatedlinseed ° sili 
sn dies tied iia iat * Flexibility 
oils in the following respects: > Wags Meaitiinte 
| *Reg. U. S. Pot, Off. ’ ee en a ee ee ee ee eee ee ee 





USE THIS COUPON FOR SAMPLES | The Baker Castor Oil Company 
AND TECHNICAL DATA 120 Broadway, New York 5, N. Y. 


Please send me the following: 
[™ Sample 504 U-V (] Sample 504 Z-3 
C) Technical Data 
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1857 


THE baker CASTOR OIL COMPANY 








120 BROADWAY, NEW YORK 5, N. Y. 
LOS ANGELES « CHICAGO 












Se | 





| 
| 
| 
| Nome. Title 
| 
| 









Total 
Loading Covering Surface Nature of 
Capacity Power Activity Surface 
2 » Se Je eS 
a vv we 











Neo Spectra Mark | 
Neo Spectra Mark II* 
Super Spectra 

Neo Spectra Mark Ill 


Superba* 


CHANNEL BLACKS 
» = 


Excelsior* 
No. 140 Black 
Raven 11* 
Statex B-12* 


Statex* 





Molacco * 


*Also manufactured in Beaded form 
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COLUMBIAN CARBON CO.- BINNEY & SMITH CO. 


MANUFACTURER PEERS SE Raed | 


DISTRIBUTORS OF BINNEY & SMITH CO. PRODUCTS 


Akron, Binney & Smith Co., Boston, Binney & Smith Co.; Chicago, Binney & Smith Co.; Dallas, Roy A. Ribelin Distributing Co.; 

Detroit, Binney & Smith Co.; Houston, Roy A. Ribelin Distributing Co.; Kansas City, Mo., Abner Hood Chemical Co.; Los Angeles, 

Martin, Hoyt & Milne, Inc.; Louisville, \WWm. B. Tabler Co.; Philadelphia, Binney & Smith Co.; St. Louis, J. E. Niehaus & Co.; 
St. Paul, Worum Chemical Co., San Francisco & Seattle, Martin, Hoyt & Milne, Inc.; Toronto, Binney & Smith Ltd. 





